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PREFACE  TO  THE  SECOND  EDITION. 


The  first  edition  of  this  book  having  been  exhausted  in  six 
months,  the  authors  have  not  found  it  necessan'  to  make  anv  ex- 
tended  alterations  in  the  subject-matter.  They  have,  however,  gone 
carefully  over  the  text  ^rith  a  view  to  the  correction  of  typographi- 
cal errors;  and  they  have  made  a  number  of  minor  changes  which 
seemed  to  be  in  the  line  of  improvement. 


PREFACE. 


This  book  has  been  written  for  medical  students  and  general  prac- 
titioners. It  makes  no  claim  to  be  other  than  a  carefully  prepared 
text-book.  The  literature  of  neurology  and  psychiatry  has  been  sifted 
by  the  authors,  and  such  digest  reviswl  in  the  light  of  their  own 
experience  in  practice  and  in  teaching.  They  liave  attempted  to 
present  their  facts  clearly,  directly,  and  with  brevity,  despite  the  diiB- 
culty  of  condensing  two  grc^t  subjects  within  the  limits  of  a  single 
volume. 

This  is  not  the  joint  work  of  two  writers,  but  each  author — Dr. 
Church  in  Neurology,  and  Dr.  Peterson  in  Psychiatry — has  con- 
tributed to  the  making  of  a  single  volume  what  might  have  made 
a  >ej>arate  monograph  ;  each  i>,  therefore,  solely  resj)on.sible  fur  the  work 
in  his  own  department.  In  placing  the  correlate<l  sciences  neurology 
and  psychiatry'  under  the  same  cover,  the  readers  convenience  was 
ccnisidered. 

An  unusual  number  of  illustrations  for  eacli  department  (from  the 
authors'  own  material,  except  when  otherwise  indic:itedj  has  been 
allowed  by  a  generous  publisher. 
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NERVOUS    DISEASES. 


PART  I. 


EXAMINATION  OF  PATIENTS. 


CHAPTER  I. 
THE  ANAMNESIS- 


Diagnostic  investigation  in  neurological  work  is  a  fine  art.  A 
correct  opinion  depends  upon  it.  It  is  the  first  step  toward  treatment, 
the  legitimate  end  of  medicine.  The  physician  is  dealing  with  morbid 
conditions,  revealing  themselves  for  the  most  part  by  functional  errors. 
The  large  subjective  side  of  the  problem,  with  the  unreliability  of  the 
patient's  responses,  adds  to  the  difficulty  and  calls  for  keenness  of  judg- 
ment at  every  step.  The  use  of  several  tests  for  determining  a  given 
state  is  of  much  importance,  especially  in  conditions  that  are  not 
objectively  evident.  By  comparison  of  the  results  thus  obtained,  and 
sometimes  by  striking  an  average  of  such  results,  exactness  may  be 
approximately  reached.  Dependence  upon  any  one  of  them,  however, 
might  be  misleading. 

On  the  other  hand,  by  the  use  of  instruments  of  precision,  controlled 

by  anatomical  and  physiological  rules,  a  definiteness  can  often  be  reached 

in    nervous    diseases  not    elsewhere    possible.       Localization    in    brain 

and  cord  lesions  is  sometimes  exact  to  a  degree,  and  prognosis  is  often 

absolutely  clear.     But    in   many  instances  of   the  so-called  functional 

diseases,  careful  study,  the  shrewdest  judgment,  and  a  wide  experience 

enable  one  only  approximately  to  appreciate  the  situation.     The  entire 

data  can   be   secured  only  by  a  systematic  and  frequently  prolonged  or 

often-repeated  examination,  and  it  is  of  the  first  importance  that  the 

medical   man   should  maintain   an   entirely  judicial  and  non-com niittal 

mental  attitude  toward  his  ])atient  and  the  diagnosis  until   he  has  every 

available  fact  at  his  disjx>sal.      Snap-shot  diagnoses  may  be  gratifying 

to  all  concerned,  if  correct,  but  they  are  very  likely  to  be  wrong  and 

prejudicial  to  a  proper  subsequent  estimation  of  the  case  and  are  never 

necessary. 
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A  systematic  examination  can  not  be  made  without  a  prearranged 
formula.  The  nearer  this  corresponds  to  the  development  of  the 
case,  the  less  likely  are  important  matters  to  be  overlooked.  It 
therefore  should  be  chronological.  Most  patients  insist  on  telling  their 
own  stories  in  their  own  way.  It  is  sometimes  well,  especially  in 
private  practice,  to  allow  them  to  do  so,  and  when  they  finish,  to  begin 
properly.  In  nervous  diseases  the  family  historj'  is  often  of  paramount 
importance.  Taken  with  the  appearance  of  the  patient,  it  gives  valuable 
indications  and  instructions  as  to  the  constitutional  make-up  of  the  in- 
dividual. The  family  history,  then,  is  to  be  investigated  first,  after 
noting  the  name,  age,  sex,  nationality,  occupation,  and  aocial  date  of  the 
patient. 

Neurotic  Heredity. — In  seeking  information  regarding  the  ante- 
cedents of  a  patient,  much  tact  must  sometimes  be  employed.  Patients 
are  loath  to  detail  matters  of  this  character,  not  always  from  a  wish  to 
conceal  them,  but  from  disinclination  to  admit  even  to  themselves  any 
serious  shortcoming  or  morbidity.  To  the  half  that  is  directly  learned 
an  equal  amount  may  sometimes  be  reasonably  added.  Much  can  be 
learned  by  interrogating  other  members  of  the  family,  especially  if 
related  by  marriage,  the  family  physician,  and  old  acquaintances,  but 
the  confidence  and  rights  of  the  patient  must  not  be  forgotten.  Nor  is 
it  sufficient  to  seek  for  instances  of  the  identical  disease  in  the  family 
history  of  the  case.  The  significant  factor  is  a  neuropathic  liability, 
and  this  is  indicated  with  more  or  less  force  by  the  appearance  of  ner- 
vous and  mental  diseases  of  any  sort,  of  slight  or  serious  degree,  in  the 
ascendants.  For  instance,  a  hysterical  mother  has  an  epileptic  child 
and  an  idiotic  grandchild  ;  or  highly  wrought  nervous  organizations  in 
mother  and  father  eventuate  in  neurasthenic  and  unstable  children. 
Atavism  in  mental  and  nervous  diseases  is  quite  common.  Insanity  in 
the  same  or  neighboring  generations  may  alternate  with  neuroses  or 
mild  psychoses,  and  any  combination  may  exist.  Consanguinity  on  the 
part  of  parents,  in  addition  to  furnishing  a  tendency  to  infecundity,  is 
likely  to  bring  together  the  subjects  of  similar  neurotic  taints,  which 
are  thereby  reinforced  in  the  offspring.  In  itself,  however,  consanguinity 
has  probably  been  overestimated  as  a  causal  factor  in  nervous  and 
mental  diseases.  The  association  of  crime,  precocity,  genius,  neuroses, 
and  psychoses  in  related  individuals  may  be  encountered.  Certain 
nervous  diseases  are  of  direct  hereditary  character,  being  transmitted 
from  generation  to  generation  or  appearing  in  a  group  of  cases  in  a 
given  generation.  It  is  only  needful  to  mention  Friedreich's  ataxia 
and  Huntingdon's  chorea,  but  tabes  dorsalis,  paralysis  agitans,  multiple 
sclerosis,  muscular  atrophies,  and  practically  every  organic  and  functional 
nervous  disease  occasionally  presents  family  groups  of  this  nature.^ 

DebilUaiincf  diseases,  like  tuberculosis,  rheumatism,  and  gout,  are 
significant.  Indeed,  Charcot  was  inclined  to  consider  arthritism  as  a 
congener  of  nervous  diseases.  Inherited  syphilis  is  on  an  entirely 
different  footing.     Not  only  is  it  capable  of  producing  embryological 

1  Ch.  F6r6,  *'La  Famille  Nevropathique, "  Paris,  1894. 
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defects,  but  its  blight  may  make  itself  evident  on  the  part  of  the 
nervous  apparatus  during  the  period  of  growth  or  in  adult  life,  modify- 
ing cerebral  or  spinal  functions  and  at  times  leading  to  histological 
changes  in  the  central  and  peripheral  parts,  which  may  vary  in  degree 
up  to  destructive  lesions.  Diabetes  and  Brighfs  disease  must  not  be 
overlooked. 

Personal  History. — ^The  investigator  should  go  most  carefully  into 
the  medical  life-history  of  his  patient.  While  doing  so,  indeed,  when- 
ever opportunity  oflTers,  the  conducty  attitude^  manner^  9<^^U  posture^ 
complexionj  expression^  gestures^  and  inditiduality  of  the  person  should  be 
keenly  watched.  This  observation  becomes  in  time  a  trained,  almost 
automatic,  faculty,  so  that  minute  details  subconsciously  apprehended  at 
the  time  can  be  readily  recalled. 

In  infancy^  was  there  any  birth  difficulty,  possible  brain  or  spinal 
injury  from  protracted  labor,  precipitate  labor,  or  instrumentation,  lack 
of  vigor,  suspicion  of  syphilis,  or  convulsions  ?     During  childhood^  did 
the  patient  present  any  nervous  phenomena,  such  as  marked  delirium  or 
spasms  under  febrile  conditions  or  from  irritation  of  the  gums  and  in- 
testinal tract?     Was  there  enuresis,  chorea,  somnambulism,  or  night- 
terrors?     Was  he  precocious  or  othenvise,  docile  or  obstinate,  cheerful 
or  morose,  forward  or  retiring?      At  pubescence y  were  there  mental 
changes  of  unasual  character,  moodiness,  expansiveness,  cruelty  ?    Was 
the  establishment  of  menstruation  attended  by  pain  or  hysterical  mani- 
festations ?   Was  masturl)ation  indulged  in  or  suspected  ?    During  adoies- 
tmcej  what  was  the  career,  relation  to  the  opposite  sex,  success  in  school 
and  business,  and  what  has  been  the  course  of  events  through  aduU  life  f 
The  past  illnesses  of  the  patient  should  then  receive  attention  in 
the  same  svstematic  manner.     The  fevers  and  febricula  of  childhood, 
the  exanthemata  and  infections.      The  di;?eases  of  the  nasopharj^nx, 
stomach,  intestines,  and  rectum,  of  the  lungs  and  heart,  of  the  skin,  the 
special  disorders  of  chest,  abdomen,  pelvis,  and  genito-urinary  apparatus 
nm.st  not  escape  attention.     Especial  inquiry  should  be  made  for  rheu- 
matism, gout,  grip,  and  malaria.     The  venereal  hiMory  of  the  patient  and 
the   possibility  of  specific    infection,   if   not   its    undoubted    existence, 
should  in  every  case  be  carefully  inquired  into.     This  is  a  rule  that 
hiis  no  exceptions.     The  investigation  must  be  modified  and  guarded 
according   to    individual  circumstances,  but  nothing  should  deter  the 
physician  from  making  sure  that  a  factor  of  this  sort  is  not  overlooked, 
if  injuries  have  l)een  received,  what  were  their  character  and  conse- 
^juences?     Regarding  habits,  it  is  to  be  l)ome  in  mind  that  neurotic 
P^*^ple  are  especially  liable  to  carr\'  ever\'thing  to  extremes  and  are 
prone  to  l)ecome  the  abject  subjects  of  s<>m<»  per\'erted  practice  or  stim- 
^'ant    addiction.     Masturbation  and   vener^'  take  firm  hold  on  them. 
l<>buoeo,   alcohol,    morphin,   cocain,  chloral,  and  even  tea  and  coffee 
inastcr  them  completely.     These  in  turn  often  break  down  the  moral 
status  of  the  individual  and  make  him  unreliable  and  untruthful.     Onlv 
inadvertently  or  at  second  hand  does  the  physician  sometimes  gain  the 
'^<l^\ire<l   information,  but,  justifiable  suspicion  once  aroused,  he  can 
'^^li^Uy  go  to  the  root  of  the  matter. 
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In  neurasthenic,  hypochondriac,  and  hysterical  cases  frequently  the 
patient  has  most  seriously  overestimated  some  such  habit,  is  morbidly 
apprehensive  as  to  its  results,  exaggerates  its  every  relation,  and  the 
entire  life  seems  to  revolve  around  this  central  erroneous  idea.  One 
must  avoid  being  led  by  such  unfortunates  into  adopting  their  point  of 
view.  The  details,  duration,  and  probable  effect  of  the  liabit  being 
clearly  understood,  its  morbific  influence  can  be  properly  estimated. 
Let  it  never  be  forgotten  that  many  of  these  habits  are  symptoms,  not 
causes,  of  nervous  disturbance,  and  are  tlic  result  of  an  underlying 
predisposition  upon  which  they  are  grafted.  There  they  take  on  a 
morbid  development  and,  in  turn,  no  doubt,  add  to  the  unbalance  of  the 
individual. 

The  residence  or  habitat  of  the  patient  is  an  important  consid- 
eration. It  calls  attention  to  the  climatic  and  local  conditions  favoring 
health  or  disease.  Unhcalthful  surroundings  are  of  immediate  concern, 
and  throw  a  strong  light  upon  the  causation  of  many  nervous  disorders. 

Occupation. — Many  occui>ations  predispose  to  nervous  maladies 
and  sometimes  furnish  the  cause.  Indeed,  a  group  of  diseases  is  known 
as  occupation  neuroses,  of  which  writers'  cramp  is  a  type.  Workers  in 
metals,  particularly  those  handling  lead,  phosphorus,  mercury,  and 
arsenic  ;  people  subjected  to  illuminating  gases  or  bisulphid  of  carbon, 
and  those  who  deal  in  alcoholics,  and  who  are  thereby  likely  to  over- 
indulge, are  subject  to  neuritides  and  associated  mental  disturbances. 
AVork  requiring  exjx)sure  to  cold  and  conditions  favoring  rheumatic 
processes  entail  a  tendency  to  cerebral  arterial  mischief  and  j)eripheral 
palsies.  Divers  and  those  working  in  caissons,  or  elsewhere,  under 
increased  atmospheric  pressure  frequently  present  spinal  lesions  with 
paraplegic  symptoms.  Occujmtions  which  demand  constant  mental 
strain  and  sedentary  habits,  as  in  speculative  mercantile  life,  teacliing, 
and  some  of  the  professions,  furnish  large  numbers  of  neurasthenics. 
On  the  other  hand,  the  unoccupied  are  likely  to  become  selfish,  intros- 
pective, hysterical,  and  hypochondriac. 

The  Illness. — From  the  patient's  statement,  his  personal  history, 
and  the  physician's  observation,  the  noting  of  the  details  of  the  illness 
under  consideration  is  often  a  simple  matter.  The  medical  man  from 
his  special  knowlwlge  must  supplement  the  impressions  of  the  layman. 
In  the  "  rheumatism  "  preceding  ataxia  he  discerns  initial  features  of 
tabes,  and  in  some  long-antecedent  moral  shock  he  recognizes  the  origin 
of  the  fixed  hysterical  idea  that  mav  have  eventuated  in  a  contracture. 
For  each  major  group  of  nervous  maladies,  psychic,  cerebnil,  spinal, 
and  peripheral,  he  must  follow  out  the  clues  his  training  recognizes  or 
his  studies  and  experience  suggest. 

Beginning  with  initial  symptoms  and  alleged,  suspected,  or  positively 
known  causal  conditions,  the  manifestations  of  the  disease  are  to  be 
systematically,  briefly,  and  clearly  developed  and  noted,  with  full  atten- 
tion to  remissions,  intermissions,  or  relapses.  In  convulsive  disorders  a 
full  clinical  investigation  of  the  attack  is  of  prime  imj)ortance.  It 
should  embrace  its  exciting  cause,  onset,  features  of  consciousness, 
motor    signs    and    phenomena,    attitudes,    duration,    termination,    and 
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sequels.  In  sensory  disturlmnces  investigate  the  particular  dyses- 
thesia or  pain,  its  onset,  exact  location,  intensity,  duration,  and  associated 
conditions.  In  paralytic  maladies  determine  the  mode  of  onset,  exact 
distribution,  and  the  character  and  d^ree  of  motor  failure.  The  mental 
symptoms  are  to  be  noted  with  equal  care,  attention  being  directed  to 
their  fixity,  emotional  character,  and  reasonableness  or  complete  oppo- 
sition to  facts  within  the  patient's  range  of  knowledge.  An  important 
question  is  whether  the  patient  can  correct  his  morbid  ideas  by  mental 
effort  or  is  entirely  subjugated  by  his  delusional  states.  Finally,  the 
tendency  to  improvement  or  the  reverse  should  be  indicated. 

Physiognomy  of  the  Patient. — Formerly  it  was  considered  suf- 
ficient to  describe  a  patient  as  of  the  nervous,  lymphatic,  or  sanguine 
temperament,  and  this  has  a  certain  value,  but  a  better  conception  of 
the  physical  status  is  to  be  had  from  a  study  of  the  physiognomy  of  the 
individual.  Based  upon  embryological  conditions  and  formulated  with 
some  precision  by  Lombroso,  Dejerine,  Weismann,  Fdr5,  and  others, 
we  can  recognize  a  type  of  degenerate  or,  preferably,  defective  individ- 
uals, from  whom  are  largely  recruited  the  neurotic,  the  insane,  and  the 
criminal  classes. 

The  marks  of  this  type  are  called  the  sti^maia  of  degeneracy y  and 
may  be  divided  into  the  morphological  and  the  functional. 

Morphological  Stigmata. — Commencing  at  the  crown  of  the  head, 
the  whorl  of  hair  at  the  vertex  which  normally  is  close  to  the  median 
line  may  be  widely  displaced  or  duplicated.  The  cranial  conformation 
is  often  abnormal  in  outline,  capacity,  or  dimensions.  The  occipital 
protuberance  and  ridges,  the  frontal  eminences,  and  the  mastoid  processes 
are  usually  excessively  developed.  The  facial  angle  is  reduced,  the 
contour  of  the  face  asymmetrical,  the  loioer  jaw  disproportionately  large 
and  prognathic.  The  hard  palate  is  sharply  vaulted,  the  dental  arcades 
narrow,  dispro|)ortionate,  saddle-shaped,  or  angular  and  badly  articulated  ; 
the  teeth  defective,  misplaced,  with  sometimes  persistence  of  milk-teeth 
late  in  life.  The  ears  are  disproportionate  in  size,  misplaced,  mal- 
formed, particularly  at  the  root  of  the  helix,  which  may  bifurcate,  or 
the  tragus  and  antitragus  are  niisplactnl,  while  the  concha  is  crumpled 
or  has  a  tendency  to  stand  out  widely  from  the  head.  Deviation  of  the, 
nosey  septal  deformities^  harelip,  cleft  palate,  and  remnants  of  branchial 
clefts  in  the  neck  or  in  front  of  the  ears,  and  the  presence  of  other  tera- 
tological  deficiencies  are  frequent  in  this  class  of  j>ersons. 

On  the  part  of  the  trunk,  ffpina  bifida,  sacral  growths  of  hair,  deep 
sternal  furrows  and  concavities,  or  disproportion  between  thorax  and 
abdomen  are  to  be  noted. 

The  Extremities. — The  upper  and  lower  limbs  may  be  disprojwrtioned 
to  each  other  or  to  the  trunk.  They  may  be  niismated  in  length  and 
development.  The  hands  and  feet  may  be  excessively  small  or  too 
large.  There  is  often  a  tendency  to  left-handed ness  and  left-sided 
overdevelopment.  Defoiinities  of  the  fingers,  such  as  syndactyly, 
Polydactyly,  deviations,  distortions,  excessive  length  or  shortness,  es- 
pecially undersize  of  the  ring  and  little  fingers  as  compared  with  the 
rest  of  the  hand,  are  common  in  degenerates. 
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The  genitalia  in  the  male,  besides  a  general  lack  of  growth,  are  fre- 
quently developmentally  defective,  presenting  hypospadias,  epispadias, 
extrophy  of  the  bladder,  cryptorchidism,  congenital  phimosis,  scrotal 
fissure,  etc.;  while  in  the  female,  imperforate  hymen,  double  vagina  and 
uterus,  and  hypertrophied  clitoris  and  labia  are  not  rare. 

Taken  cw  a  whole,  the  degenerate  physique  is  often  marked  by  a 
diminished  stature  and  an  inferior  vigor.  Many  neurotic  males  present 
the  general  body  conformation  of  the  opposite  sex,  including  sloping, 
narrow  shoulders,  wide  hips,  excessive  pectoral  and  pubic  adipose 
deposits,  with  a  lack  of  masculine  hirsute  and  muscular  marking.  The 
female  may  present  masculine  characteristics,  and  in  each  case  the 
opposite  sexuality  may  be  further  manifest  in  the  actions,  dress,  man- 
ners, voice,  and  mental  qualities  of  the  individual.  Both  sexes  may 
retain  the  physical  attributes  of  childhood, — infantilism, — and  in  these 
cases  the  mental  development  is  always  retarded. 

On  the  part  of  the  skin,  albinism,  melanism,  and  multiple  nevi  are 
sometimes  degenerate  accompaniments.  A  general  lack  of  thorough 
development  in  the  dermal  structures  is  manifested  by  defective  hair 
and  nails  and  simplicity  in  the  papillary  lines  of  the  finger-tips. 

The  functional  stigrmata  of  degeneracy  show  themselves :  (1) 
Mentally y  in  defective  mind  qualities.  These  vary  in  degree  from  idiocy 
to  simple  retardation  of  speech  development,  in  aberrant  mental  and 
moral  tendencies,  among  which  may  be  enumerated  destructiveness, 
wilfulness,  indecency,  deceit,  and  sometimes  extreme  acuteness  and 
even  precocity  in  limited  fields. 

(2)  Physically,  may  be  mentioned  backwardness  in  w^alking,  stam- 
mering, incontinence  of  urine,  merycism,  color-blindness,  deaf-mutism, 
perverted  tastes,  and  cravings  leading  to  alcoholism  and  other  stimulant 
addictions.  Perversions  of  the  genesic  sense,  marked  by  sexual  crimes 
and  debasing  praetices,  are  also  common.  Degenerates  have  frequently 
a  lack  of  adaptability  to  their  environment,  and  so  more  or  less  strongly 
depart  from  the  type  and  tend  to  extinction,  subjugated  by  the  law  of 
survival  of  the  fittest. 

In  estimating  the  various  marks  of  degeneracy  it  is  clear  that  very 
few  of  them,  taken  alone,  are  sufficient  to  enable  the  classification  of 
their  possessor  among  the  defectives,  and  that  a  verj'^  great  many  of  the 
minor  stigmata  may  be  present  in  a  given  case,  ass(x»iated  with  strong 
mental,  moral,  and  physical  attributes.  All  of  them,  from  cleft  palate 
to  moral  imbecility,  are  referable  to  defective  development.  In  the 
presence  of  numerous  indications  of  physical  defect  we  are  entitled  to 
expect  the  association  of  their  mental  and  neural  analogues.  Hence 
their  importance  to  the  neurologist. 

The  mental  condition  of  the  patient  should  not  be  overlooked. 
Disturbances  in  the  psychic  sphere  are  very  common  in  nervous  dis- 
orders and  often  overshadow  them.  Persistent  depression  or  excitement 
out  of  proportion  to  their  causes,  and  delusions  and  haJhicinatioiv<  that 
may  or  may  not  be  properly  recognized  and  corrected  by  the  patient, 
require  close  scrutiny.  Especially  in  hysteria  are  we  confronted  by  a 
train  of  mental  symptoms,  attitudes,  and  reactions  that  may  easily  be 
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confounded  with  insanity  or  which  actually  cany  the  patient  over  the 
rather  broad,  dividing  neutral  ground  into  the  realm  of  alienism.  Loss 
of  self-control,  irrUoAUUy,  increased  emotionalisin,  and  vague  or  formulated 
apprehensions  are  the  ordinary  concomitants  of  neurasthenia.  Many 
cerebral  diseases  produce  unconsciousness. 

Sleep  in  nervous  patients  is  one  of  the  most  important  practical 
considerations.  If  it  is  disturbed,  seek  the  cause,  remembering  that 
habits  of  wakefulness  are  easily  formed.  Distressing,  formulateil,  and 
repeated  dreams  and  nightmares  are  the  neurasthenic's  portion  and  the 
expression  of  his  lowered  nervous  and  pliysical  tone.  Some  patients 
find  difficulty  in  falling  asleep,  others  in  remaining  asleep  ;  others  are 
simply  unrefreshed  upon  awaking.  The  selection  of  soporific  remedies 
and  the  time  of  their  exhibition  turn  upon  such  considerations. 

Memory. — Nearly  every  nervous  invalid  asserts  a  loss  of  memory^ 
which  rarely,  however,  exists.  This  mental  faculty  varies  not  only 
greatly  in  individuals,  but  is  subject  to  great  modifications  in  a  given 
individual  under  different  conditions  of  health  and  age.  To  the 
keen  perceptions  of  a  child  everything  is  novel,  is  deeply  imprinted 
in  the  mind,  and  is  rarely  forgotten.  Later  in  life  a  new  face  or  name 
is  no  rarity,  is  not  sharply  apprehended,  and  its  recollection  is  conse- 
quently difficult  or  impossible.  The  old,  in  part  for  this  reason,  re- 
member their  early  experiences  better  than  more  recent  happenings. 
In  physical  ill-health  and  in  conditions  of  mental  abstraction  or  intro- 
spection, as  in  hypochondria,  hysteria,  and  neurasthenia,  the  alleged 
loss  is  really  a  lack  of  the  mental  concentration  that  constitutes  the 
essential  basis  for  good  memory.  In  such  cases  tliis  may  be  demon- 
strated by  a  few  questions  on  remote  personal  hap}3enings,  which  will 
usually  be  recited  with  extreme  minuteness  and  detail. 


CHAPTER  II. 

THE  GENERAL  PHYSICAL  EXAMINATION. 

Present  Condition. — What  has  gone  before  prepares  the  way  for 
a  thorough  physical  examination.  Whenever  jK)ssiblc,  the  clothing  of 
the  patient  should  be  entirely  removed,  as  study  of  the  pliysical  human 
outlines  is  most  valuable.  Without  this  step  spinal  deviations,  chest 
deformities,  lack  of  symmetry  in  the  limbs,  or  other  serious  defects  of 
the  most  important  diagnostic  character  may  esca|)e  notice.  Upon 
sketch  outlines  of  the  human  figure  supplied  in  text-books  and  by 
dealers  abnormalities  of  form  and  function  may  he  indicated  with  pre- 
cision. No  lesion  is  too  slight  to  be  overlooked,  and  no  assertion  of 
fiinctional  health  is  to  go  unquestioned.  Remote  conditions  arc  not 
infrequently  causal  of  central  disturbance,  and  central  mischief  is  mani- 
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fested  by  peripheral  states.     The  nutritive  process  may  first  engage 
attention. 

The  Alimentary  Tract. — The  condition  of  the  teet/i  in  relation  to 
mastication  and  abnormalities  of  position  or  evidence  of  inherited 
syphilis,  the  color  of  the  gums  with  reference  to  anemia  or  evidences  of 
metallic  poisoning,  such  as  the  blue  line  of  lead  and  tlie  sjK)nginess  of 
mercury  and  phosphorus,  can  be  noted  at  a  glance.  Particular  atten- 
tion is  to  be  directed  to  the  tongue.  Aside  from  indicating  the  state 
of  the  stomach,  it  may  give  important  evidence  of  nervous  diseases. 
The  fine  fibrillar  twitching  of  general  paresis  and  bulbar  palsy,  the 
tremor  of  alcoholism,  the  contortions  of  chorea,  lack  of  motility  and 
atrophy  in  labioglossolaryngeal  paralysis,  and  the  deviation  on  pro- 
trusion in  hemiplegia  are  positive  signs  of  great  value.  Abnormalities 
of  appetite  for  food,  gastric  and  intestinal  indigegtiony  cmistipationy  and 
rectal  ccmditions  are  significant  in  many  ways.  Attacks  of  colicy  vomit^ 
ing,  diarrheay  and  rectal  tenesmus  have  special  bearing  on  the  condition 
of  the  reflex  spinal  centers.  The  condition  of  spleen  and  liver y  as  in 
malarial  infections  and  chronic  alcoholism,  may  give  important  indi- 
cations of  constitutional  and  local  states  that  have  a  relation  to  the 
nervous  phenomena  under  investigation. 

The  Respiratory  Organs. — In  the  nasal  and  phwyngeal  spaees 
inflammations,  new  growths,  or  irritation  zones  may  furnish  the  starting- 
point  for  neurotic  states  of  the  most  varj'ing  nature,  as  hysterical  sneezing, 
spasmodic  asthma,  and  pronounced  neurasthenia.  Laii/ngeal  palsies  and 
spasms  require  a  careful  topical  examination.  In  the  condition  of  the 
lungs  and  pleurce  we  seek  for  local  explanation  of  various  symptoms, 
such  as  respiratory  pain  and  oppression,  costal  neuralgia,  continuous 
cough,  or  for  the  evidence  of  tubercular  de{>osits,  explanatory',  ])erchance, 
of  a  cachexia  that  might  otherwise  be  erroneously  referred  to  nervous 
depression. 

Circulatory  Apparatus. — ^The  condition  of  the  heart  is  revealed 
only  by  a  thorough  physical  examination  of  its  position,  size,  action,  and 
valvular  competency.  The  condition  of  the  aiicries,  patent  to  the  eye 
in  a  tortuous  temporal,  to  the  finger  by  radial  atheroma,  should  be  still 
more  extensively  investigated  in  the  femoral,  brachial,  carotid,  and  other 
superficial  regions.  The  condition  of  the  blood-pressure y  as  shown  by 
arterial  tension,  on  the  two  sides  of  the  body,  near  the  heart,  and  at  a 
distance,  is  worthy  of  careful  study.  It  enables  one  to  draw  analogical 
conclusions  as  to  the  circulatory  apparatus  of  the  central  nerve-organs. 
The  condition  of  the  arteries  is  the  best  index  of  the  real  age  of  an 
individual.  In  them  we  often  find  evidence  of  a  premature  decay  out  of 
all  relation  to  the  years  that  have  been  lived.  Sphygmographic  tracings, 
as  a  method  of  record  and  precision,  have  their  own  value.  The  pidsey 
by  its  lack  of  rhythm,  jiarticularly  by  a  tendency  to  great  variation  in 
its  rate,  depending  upon  slight  exciting  causes,  often  shows  the  unstable 
nerve-tone  of  the  patient,  or  a  general  asthenia.  FlushingSy  mottUngSy 
heal  anemias  and  edemas  are  vivid  expressions  of  angioneurotic  disturb- 
ances. The  blood  must  be  examined  for  parasites,  hemoglobin,  and 
corpuscular  conditions. 

The  temperature  may  be  greatly  modified   by  nervous  diseases. 
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Organic  brain-lesions  may  upset  the  balance  bet^veen  the  themiotaxic 
and  thermogenic  centers,  producing  either  a  very  high  or  a  niarktAily 
subnormal  body-heat.  In  hysteria  a  very  high  range  of  tem|ierature  is 
sometimes  noted  witliout  the  usual  concomitants  of  fever.  In  cerebral 
hemorrhage  and  basilar  meningitis  the  temperature  is  often  below  the 
normal.  Elarly  in  cerebral  hemorriiage  the  paralyzed  side  presents 
usually  a  disproportionate  elevation  of  a  d^ree  or  more  of  heat  over  the 
opposite  half  of  the  body,  as  Is  shown  by  axillar}'  temperatures.  The 
temperature  of  the  paralyzed  side  later  l)ecomes  subnormal.  Slight 
variations  of  the  central  uoniial  tem|)erature,  usually  in  an  upward 
direction,  are  frequently  obser\ed  in  pure  neurasthenic  states,  while  the 
extremities  are  commonly  cold. 

m 

The  Integument. — From  the  appearance  and  condition  of  the  cuta- 
Deons  expanse  nmch  is  to  be  learned  as  to  the  general  health  of  the 
individual  and  the  activity  of  his  physical  functions.  The  skin  may 
be  greatly  modified  by  ner\'ous  maladies.  In  some  instances  tlie 
dermal  manifestations  make  up  the  major  ])art  of  the  disease,  or  the 
dermatosis  may  be  an  associated  feature  of  other  neurotic  disturbance. 
All  varieties  of  urticaria  are  of  frequent  occurrence  among  the  neurotic. 
Dermographia  and  the  tache  ch'^raie  of  meningitis  point  to  the 
angioneurotic  state  and  vasomotor  irregularities.  Herpes  and  morpheay 
limited  to  the  anatomical  distribution  of  nerves  or  spinal  segments,  as 
in  zoster  on  the  face,  trunk,  or  limbs,  demonstrate  the  nervous  involve- 
ment. Neuralgias  of  long  standing  are  frequently  marked  by  dermal 
changes  of  increased  or  decreased  nutrition,  as  witness  the  thickening 
of  the  skin  of  the  face  in  neuralgia  of  the  fifth  cranial  nerve  and  the 
subsequent  blanching  or  the  actual  loss  of  the  eyebrow  and  hair.  The 
neurit  ides,  if  of  a  severe  grade,  sliow  dermal  dystrophy  as  well  as  mus- 
cular wasting.  The  epithelial  structures  involved  may  take  on  increased 
growth  if  vascular  stasis  favor  increased  nutrition,  giving  rise  to  scjili- 
ness  of  the  skin  and  increased  growth  of  the  hair  and  nails.  More 
frequently  atrophic  changes  follow ;  the  skin  is  thinned  and  glazed,  the 
epithelium  scant  and  ]X)orly  protective  of  the  more  highly  organized 
subjacent  tissue.  The  hair  becomes  dry,  brittle,  and  sparse,  and  the 
nails  rough-ridged  and  sometimes  covered  with  overlapping  scales. 
Pigmentary  changeSy  moeUingy  and  blue  edema  are  not  infrequent  in 
hysteria.  The  enormous  thickenings  in  myxedema  and  acromegalia  are 
also  due  to  perverted  trophic  control. 

Genito-urinary  Tract. — In  the  genito-urinary  tract  are  found 
many  conditions  bearing  an  intimate  relation,  both  causal  and  sympto- 
matic, to  nervous  diseases.  Some  of  them  are  overlooked  or  unknown 
to  the  patient,  and  others  receive  altogether  too  much  attention  at  his 
hands.  A  thorough  clinical  examination  of  the  urincy  which  should  he 
quantitative  as  well  as  merely  qualitative,  is  best  made  from  a  sample 
of  a  carefullv  measured  twentv-four-hour  collection.  It  shows  at  once 
the  eliminative  powers  of  the  organism  through  the  important  excretion 
outlet  of  the  kidneys.  A  lessened  output  of  nrea^  or  the  presence  of 
albumin  or  sugar,  give  important  data  as  to  the  blood-state  and  may 
explain  grave  cerebral  manifestations,  such  as  convulsions  and  coma.    A 
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very  low  specific  gravity  is  noted  after  hysterical  attacks.  A  large  quan- 
tity of  phosphates  and  oocylates  is  common  to  many  neurasthenic  condi- 
tions, and  an  ammoniacal  wine  is  usual  in  paretic  states  of  the  detrusor 
urinae.  After  an  epileptic  attack  the  specific  gravity,  toxicUyy  and  solid 
constituents  of  the  urine  are  increased. 

The  microscope,  besides  giving  evidence  of  organic  disease,  such  as 
nephritis,  pyelitis,  and  cystitis,  may  show  spemiaiozoa  from  a  relaxed 
control  of  the  outlets  of  the  seminal  vesicles,  but  more  often  demon- 
strates tliat  the  deposit  considered  seminal  by  the  patient  is  devoid  of 
testicular  products. 

Anuria  in  nephritis  is  of  most  serious  import,  though  it  may  exist 
almost  indefinitely  in  liysteria  when  associated  with  persistent  emesis, 
whereby  tlie  uric  products  are  vicariously  ejected. 

The  state  of  the  kidneys  and  ureters  is  made  out  largely  by  the 
investigation  of  the  urinary  secretion,  but  the  bladdir  is  open  to  more 
proximate  methods.  Its  size,  expulsive  and  retentive  powers,  its  con- 
tents, and  the  condition  of  it^  mucous  lining  are,  in  suitable  cases,  to  be 
investigated  with  precision.  I^oss  of  sphincieric  control  of  the  bladder  in 
paraplegic  and  ataxic  conditions  is  usual,  while  in  meningitis,  and  in 
comatose  states  generally,  retention  of  urine  is  to  be  exjx^cted  and  pro- 
vided for. 

The  external  genitals  rarely  give  much  information.  In  males  preputial 
adhesions  and  accumulations  or  a  long  phimotic  prepuce  may  be  the 
source  of  irritation  and  the  inciting  ciiuse  of  general  ner\^ous  phenomena. 
Here,  as  elsewhere,  any  abnormal  and  correctable  state  should  not  escape 
appropriate  attention.  This  is  emphatically  true  of  the  deeper-lying 
generative  organs  in  the  female.  Undoubtedly  undue  importance  has 
attached  to  them  and  much  ill-advised  meddling  has  been  bestowed,  but 
a  lack  of  integrity  on  their  part  should  certainly  engage  methodical 
treatment. 

The  genesic  sense  is  usually  blunted  or  completely  destroyed  in  ad- 
vanced locomotor  ataxia  and  spinal  lesions  which  cut  off  peripheral 
sensation.  It  is  reduced  in  all  depressed  physical  states,  whether  asso- 
ciated with  marked  nervons  phenomena  or  not.  On  the  other  hand,  the 
genital  reflex  may  be  accentuated  in  lateral  sclerosis  of  the  cord,  and 
priapism,  unattended  by  increased  desire,  may  be  a  troublesome  feature. 
In  injuries  to  the  cervical  portion  of  the  cord,  priapism  is  likewise 
common. 

The  question  of  sexual  irritation  and  overindulgence  calls  for  more 
than  ordinary  thought  Excess  is  a  matter  purely  relative  to  the  indi- 
vidual and  his  condition  at  the  time  of  indulgence.  An  ovenise  of  any 
organic  function  is  shown  by  persistent  fatigue  and  irritable  prostration. 
This  may  here  furnish  us  a  working  criterion,  but  w-e  are  to  remember 
that  matters  have  already  gone  too  far  when  the  great  margin  of  natural 
reserve  power  has  been  overdraw^n  and  even  temporary  debility  pro- 
duced. Thus,  an  amount  of  masturbation  or  sexual  indulgence  insig- 
nificant in  a  sturdy  individual,  is  sufficient  in  the  defective  neurotic  to 
induce  a  profound  depression. 
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CHAPTER  III. 
THE  MUSCULAR  SYSTEM. 

Motility. — It  is  a  rule  with  hardly  an  exception  that  nervous 
disorders  are  marked  by  errors  of  motUity,  These  van'  from  a  condition 
of  slight  general  weakness,  or  paresis,  to  complete  loss  of  muscular 
power,  or  paralysis,  from  slight  tremor  to  rigid  contrdctUms.  The 
character  and  distribution  of  the  muscular  difficulty  is  often  of  the  first 
importance  in  diagnosis  and  in  localizing  limited  lesions. 

The  station^  attiiude,  and  gait  of  the  patient,  depending  as  they  do 
largely  on  muscular  force,  control,  and  activity,  often  furnish  most 
important  information.  The  contractured,  semiflexed  position  of  the 
upper  extremity  and  the  rigid  lower  limb,  swung  eti  masse  from  the 
pelvis  with  dragging  toe,  mark  the  hemiplegic.    The  bowed  and  trotting 


Fig.  1.— Mathieu's  hand-dynamometer  fitted  with  detachable  handles. 

gait  of  paralysis  agitans  ;  the  stamping  and  sprawling  of  tabes  dorsalis ; 
the  steppage  or  high  knee-action  with  dangling  feet  that  results  fwm 
multiple  neuritis ;  the  spastic,  rigid,  and  trembling  legs  of  paraplegia ; 
the  dangle-leg  of  anterior  poliomyelitis,  and  the  cerebellar  stagger  tell 
their  own  story.  Minor  peculiarities  are  no  less,  but  rather  more, 
imjK)rtant.  The  spinal  rigidity  and  constant  guarding  against  jars  that 
dominate  the  attitudes  and  gait  of  the  subjects  of  spinal  injuries ;  the 
distortei]  features  of  cranial-nerve  palsies,  athetoid  movements,  choreic 
twitchings,  restlessness,  slight  limps,  awkwardness,  attitudes  of  limbs, 
tnmk,  or  head  long  or  customarily  maintained,  have  one  and  all  a 
significance  that  can  not  be  overestimated. 

Reduced  Motility. — For  testing  muscular  stren^h  numerous  re- 
cording instruments  are  available.  In  the  hand-dynamometer  of 
Mathieu  we  have  a  simple  means  of  testing  the  grasp,  and  by  fitting  it 
with  light  handles  attached  at  either  end  it  can  be  employed  in  various 
ways  to  test  the  muscular  groups  of  the  upper  and  lower  extremities. 
The  examiner  always  has  in  his  own  person  a  check  upon  the  records  of 
the  patient     When  one  handle  is  attached  to  a  hook  in  the  floor,  the 
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lifting  power  of  the  back,  the  legs,  or  the  arms  is  readily  ascertained. 
Readings  on  such  an  instrument  are  of  the  greatest  value  for  clinical 
records  and  as  a  means  of  comparison  at  future  times. 

But  without  any  such  instrument  the  physician  can  roughly  test  every 
group  of  muscles  by  opposing  the  eifbrts  of  the  patient.  To  examine 
flexor  and  extensor  muscles  of  the  wrist,  elbow,  and  shoulder,  instruct  the 
patient  to  resist  your  efforts  to  communicate  motion  to  the  joints.  The 
same  can  be  done  in  the  lower  extremity  with  the  ankle  and  the  knee. 
The  hip  is  tested  by  having  i\\e  patient  mount  a  chair,  ascend  stairs,  and 
raise  the  limb  to  a  horizontal  position.  Both  hands  of  the  examiner 
grasped  by  those  of  the  patient  as  vigorously  as  possible  enables  the 
physician  to  compare  their  strength. 

In  hysterics  and  malingerers  it  is  sometimes  difficult  to  feel  that  full 
efforts  have  been  put  forth,  and  in  other  instances  muscular  exertion  is 
inhibited  by  jmin  or  tenderness.  In  these  cases  particularly,  the 
muscular  tests  may  be  advantageously  varied  and  repeated  by  securing 
a  large  number  of  movements,  such  as  having  the  patient  stand  on  one 
foot,  rise  on  the  toes,  stoop,  crouch,  lift  chairs,  and  execute  other  tasks 
when  he  is  not  conscious  of  the  purpose  in  view.  Small  movements  of 
the  fingers  are  very  clearly  studied  as  the  patient  buttons  his  clothing  or 
handles  different  objects,  which  may,  with  design,  be  placed  in  his  way. 

AVhere  the  degree  of  feebleness  is  slight,  it  perhaps  is  manifest 
simply  as  fatigue  after  exertion  or  in  walking  a  comparatively  short 
distance.  In  some  cases  muscles  which  at  first  register  considerable 
strength  are  rapidly  exhausted  by  a  few  full  contractions.  In  otliers 
initial  efforts  are  weak,  but  quickly  increase  to  a  normal  power,  making 
it  needful  to  always  take  an  average  of  several  tests. 

The  limits  of  the  imralyms  or  paresis  must  be  precisely  noted,  w^hether 
confined  to  a  single  muscle  or  muscle  group,  to  the  distribution  of  a 
single  nerve  or  group  of  nerves,  to  a  single  limb,  to  the  face,  to  one  side 
of  the  body  or  to  more.  If  the  involvement  is  wide-spread,  it  will  prob- 
ably vary  in  degree  in  different  regions,  and  this  is  also  of  importance. 
The  terms  vwnoplegiaj  hemiiplegiaj  paraplegia^  and  diplegia  are  employed 
respectively  as  the  face  or  a  single  extremity,  the  lateral  body-half,  both 
lower  extremities,  or  both  sides  of  the  body  are  involved. 

Not  only  is  it  necessary  to  record  the  strength  of  the  muscles  under 
examination,  but  also  the  manner  in  which  they  perform.  For  all  pre- 
cise movements,  complete  balance  of  muscular  action — i^ynergy — is  a 
prerequisite.  If  the  flexors  of  a  joint  are  weakened,  the  extensors  not 
only  fail  to  execute  their  function  with  exactness,  but  their  strength  is 
also  diminished  and  the  resulting  volitional  movement  is  weak  or  clumsy 
in  consequence.  In  conditions  marked  by  errors  of  sensation,  especially 
by  impairment  of  the  muscular  sense  which  gives  a  knowk^dge  of  the 
position  of  our  members  and  enal)les  us  to  estimate  weight,  movements 
become  uncertain.  This  uncertainty  is  generally  exaggerated  if  the 
movements  are  not  guided  by  the  eye.  Incoordinafimi  of  movement 
results.  This  is  sought  for,  and,  if  present,  is  demonstrated  by  having 
the  patient,  with  closed  eyes,  touch  given  points,  either  on  his  own  person 
or  elsewhere,    as  by  bringing  the    index  tips  of  both  hands  together, 
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touching  the  tip  of  his  nose,  the  lobe  of  his  ear,  or  the  finger  of  the 
examiner.  In  the  lower  extremity  we  ask  him  to  touch  a  given  object 
with  the  point  of  the  foot  or  reproduce  with  the  other  the  position  given 
a  limb  by  the  examiner.  In  making  this  last  test  it  is  necessary  to 
avoid  furnishing  the  patient  such  information  as  might  come  from  con- 
tact with  the  bed  or  personal  clothing.  Standing  with  the  eyes  closed 
and  the  feet  together,  reducing  the  base  of  support,  is  oflen  attended,  in 
spinal  and  other  nervous  diseases,  with  swaying  of  the  body  and  a  ten- 
dency to  fisill.  This  constitutes  static  ataxia,  and  is  known  as  tiie  Romberg 
symptom.  It  may  be  graphically  recorded  by  attaching  a  marking-point 
to  the  patient's  head,  which  traces  his  ataxic  movements  on  a  prepared 
surface  held  at  the  proper  level.  Having  the  patient  walk  backward 
with  closed  eyes  or  stand  on  one  foot  increases  the  ataxia. 

Incoordination  may  be  very  great,  so  that  the  blindfolded  patient 
does  not  come  within  several  inches  of  his  nose  in  his  attempts  to  touch 
it  with  his  finger,  and  has  no  certain  knowledge  of  the  position  of  his 
limbs  under  the  bed-covering  except  as  he  informs  himself  by  sight. 
While  standing,  he  may  fall  at  once  if  his  eyes  are  closed,  or  even  reel 
in  his  chair. 

The  following  example  of  ataxic  writing  shows  incoordination  very 
clearly,  and  indicates  another  important  test  of  muscular  balance  : 

Fig.  2.— A  speciraen  of  ataxic  handwriting. 


Increased  Motility. — Perhaps  motility'  in  nervous  disorders  is  more 
frequently  excessive  than  deficient — that  is,  beyond  the  purposes  of  the 
patient.  Paretic  conditions,  too,  are  not  infrequently  associated  with 
irre^lar  and  involuntary  muscular  movements. 

Tremors  are  the  accompaniment  of  overexertion  and  emotion  in 
health,  but  often  become  significant  symptoms  of  ner\'ous  disturbance 
and  disease.  A  tremor  that  exceeds  six  to  the  second  is  called  rapid, 
one  below  that  rate  dow  or  moderate,  while  the  amplitude  of  the  muscu- 
lar vibration  or  excursion  is  indicated  by  the  adjectives  fine  and  coarse. 
Tremors  r>ceur  sometimes  during  complete  rest,  as  in  paralysis  agitans, 
or  only  when  the  involved  muscles  are  calle<l  upon  to  act — the  "  i'o!i- 
tional "  or  "  intention  "  tremor,  as  in  multiple  sclerosis.  While  tremors 
may  involve  the  entire  muscular  system,  as  is  oftx?n  the  case  in  exophthal- 
mic goiter,  they  may  l)e  rcstriet<Hl  to  a  single  limb  or  group  of  muscles, 
to  a  single  muscle,  or  even  to  a  few  muscle  fibrils.  This  last  constitutes 
^fibrillary  tremor,  or,  ratlier,  fibrillary  spasm,  because  it  is  usually  devoid 
of  rhythm,  and  presents  only  one  or  a  few  irregular  twitchings  under 
the  integument.  They  may  sometimes  be  provoked  by  stroking  or  ta])- 
ping  the  surface  or  putting  the  muscle  into  o|>eration. 

In  testing  for  tremor  the  patient  is  directed  to  stretch  out  the  arms 


30  NERVOUS  AND  MENTAL  DISEASES. 

With  the  fingers  extended  and  separated  as  widely  as  possible.  The 
difficulty  becomes  at  once  apparent,  or  is  felt  as  a  thrill  by  the  exam- 
iner's hand  grasping  the  wrist  or  placed  against  the  finger-tips  of  the 
patient.  Care  must  be  exercised  not  to  mistake  the  origin  of  the  tremor, 
as  vibrations  of  the  head  and  extremities  may  be  conimunicaied  from  a 
distant  point.  Again,  tremor  in  the  tongue  and  face  is  best  shown  when 
the  patient,  with  closed  eyes,  protrudes  the  tongue  vigorously  for  a  few 
moments.  Intention  tremors  are  usually  best  shown  when  the  patient 
attempts  to  carry  a  full  glass  of  water  to  the  lips,  to  write  with  a  pen, 
or  to  execute  other  delicate  cnxSrdinate  movements.  By  means  of 
registering  apparatus  a  tracing  of  the  tremor  may  be  obtained  in  a 
graphic  manner,  and  for  this  purj)ose  the  sphygmograph  may  sometimes 
be  employed.  The  following  specimen  of  writing  in  a  case  of  paralysis 
agitans  most  clearly  shows  the  amplitude,  rhythm,  and,  by  timing  the 
effort,  the  rate  of  the  tremor : 

Fig.  3.— Specimen  of  handwriting  showing  tremor  of  paralysis  agitans. 

Spajims. — When  a  muscle  or  group  of  muscles  contracts  more  or  less 
energetically  without  the  conscious  intention  of  the  individual,  it  consti- 
tutes a  spa^miy  and  is  clonw  or  tonic  as  it  is  frequently  repeated  or 
steadily  continuous.  A  painful  spasm  is  usually  called  a  crampy  though 
a  facial  spasm,  accompanied  with  j)ain,  receives  the  now  classical  desig- 
nation of  tic  douloureux. 

Long-continued  sjmsm  leads  to  eontracturey  a  condition  in  which  the 
muscle  eventually  becomes  structurally  shortened.  Contractures  follow, 
also,  through  natunil  tonus,  when  a  muscle  is  for  a  long  time  unopposed 
by  its  physiological  antagonist.  Podplegic  movements  sometimes  follow 
brain-lesions  of  long  standing.  The  paralytic  portions  of  the  body 
manifest  peculiar  involuntary  movements,  which  may  vary  from  slight 
twitchings  of  a  choreic  character  to  the  never-ceasing,  purposeless  activity 
shown  in  atheUmSy  where  the  fingers  and  toes  work  in  a  tentacle-like,  or 
ameboid,  manner.  Volimtary  efforts  usually  increase  these  athetoid 
movements.  In  hemiplegia,  at  times  the  paralyzed  members  duplicate 
the  voluntary  motions  of  the  sound  side,  producing  o^ssociated  movements. 
They  are  particularly  likely  to  occur  under  instinctive  action,  such  as 
stretching  and  yawning,  or  under  strong  voluntary  efforts  with  the  sound 
side,  as  in  the  attempt  of  a  right-handed,  right-sided  paralytic  to  write 
with  the  left  hand. 

ConvubnoiiH  consist  of  more  or  less  widely-distributed,  persisting  or 
re|)eated  spasms,  associated  usually  with  disturbed  or  abolished  con- 
sciousness. They  are  symptomatic  of  numerous  cerebral  disorders, 
injuries,  and  intoxications.  AVe  sjK'ak  of  them  as  being  general  when 
the  entire  body  is  affected,  or  local  when  the  convulsive  movements  are 
confined  to  a  limited  portion  of  the  muscular  system,  as  the  face,  hand, 
or  lower  extremity.    Local  convulsions  are  frequently  styled  Jacksoniariy 
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especially  if  marked  by  progressive  extension  to  adjacent  muscles,  with 
tardy,  slight,  or  no  involvement  of  consciousness.  The  initial  spasm 
of  such  fits  is  called  the  nignal  symptom,  indicating  fairly  the  cerebral 
center  in  which  the  muscular  storm  arises.  Convulsions  are  toiiie  or 
donicy  as  the  spasms  of  which  they  are  made  up  are  long  maintained  or 
frequently  repeated. 

The  careful  investigation  of  a  fit,  and  the  importance  attaching  to  its 
details,  their  order  of  appearance  with  all  associated  precursory  and 
sequential  phenomena,  have  already  been  touched  upon.  AVhen  these 
clinical  facts  must  be  learned  from  lay  persons  even  of  the  most  intel- 
ligent cliaracter,  the  difficulties  are  often  insurmountable.  In  some 
case:?  a  trained  medical  man  or  a  well-instructed  nurse  must  remain  with 
the  patient  for  the  purjK)se  of  getting  a  complete  description  of  the 
attack. 

In  rare  cases  the  ordinarv  muscular  tone  is  abnormallv  increased, 
— mifotonia.  This  gives  rise  to  a  condition  analogous  to  a  tonic  spasm, 
and  voluntary  efibrt  is  thereby  delayed,  as  in  Thomsen's  disease. 

Reflexes. — In  the  muscular  reflexes  we  have  a  series  of  signs  which 
give  information  regarding  both  the  spinal  centers,  and  the  nerve-juiths 
above  and  below  these  centers.  They  have  great  diagnostic  value  and 
localizing  importance.  A  knowledge  of  the  spinal-cord  segments  to 
which  they  l>elong,  and  of  the  anatomical  relation  of  these  segments  to 
the  vertebral  bodies  and  spinous  processes,  with  the  association  of  muscle 
and  sensory  areas,  forms  the  basis  of  spinal  localization. 

A  muscular  reflex  action  is  the  result  of  a  peripheral  stimulation 
reaching  motor  spinal  centers  and  thence  centrifugally  manifest  in  a 
contraction.  Thus,  in  the  pupil,  the  stimulation  caused  by  light  falling 
on  the  retina  travels  bv  the  senson-  limb  of  the  n^flex  arc  to  the  medul- 
Ian'  center,  and  there  calls  forth  energy  which  flows  down  the  motor 
limb  and  causes  pupillary  contraction.  A  blow  on  the  patellar  tendon 
stimulates  centripetally  the  lumbar  center,  and  a  contmction  in  the 
extensor  muscles  of  the  thigh  results  in  the  "  knee-jerk."  The  normal 
activity  of  the  reflexes  requires  not  only  the  integrity  of  the  center  and 
both  limbs  of  the  reflex  arc,  but  a  proj)er  association  of  tlie  center  with 
the  higher-lying  cerebral  levels.  Any  block  or  interruption  in  either 
limb  of  the  arc,  or  the  destruction  of  the  s]>inal  center,  abolishes  the 
reflex.  At  the  same  time  it  is  a  general  rule  that  pathological  conditions 
interfering  with  the  free  communication  betwe(»n  s]>inal  center  and  cere- 
bral cortex  tend  to  increase  the  reflex  manifestations  of  the  cord.  In 
man,  however,  the  absolute  destruction  of  all  such  communication — in 
other  words,  complete  division  of  the  cord — produces  abolition  of  muscle 
reflexes  below  the  level  of  the  lesion.  Sensitiveness  in  the  part  tested  is 
ordinarily  attended  bv  an  increase  of  reflex  irritability,  as,  for  instance, 
in  rheumatism. 

Reflexes  have  been  variously  described  as  skin,  superficial,  deep,  ten- 
don, muscular,  and  organic, — distinctions  that  Iiave  no  real  value,  as 
there  is  no  essential  physiological  or  anatomical  difference.  Many  of 
them  can  be  inhibited  voluntarily  by  the  patient,  and  all  require  complete 
passivity  on  his  part  for  their  proper  investigation.     Some  only  appear 
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as  a  result  of  discaHC.  As  a  rule,  the  miisolc  iiiuler  oxamination  must  l>e 
slightly  stretched,  and  then  the  blow  or  passive  motion,  which  suddenly 
increases  its  tension,  gives  rise  t«  the  reflex  movement. 

The  contact  or  threatened  contact  of  any  object  with  tlie  eyelids  or 
conjunctivae  causes  a  jialpehmi  reflex, — the  closing  of  the  eye. 

The  pupUUiry  reflex  is  manifest  under  several  conditions :  (1)  If 
the  eyes  have  l>cen  closed  for  a  few  moments  and  then  suddenly  opened 
in  a  strong  light,  or  if  in  a  dark  room  a  beam  of  light  is  thrown  upon 
them,  the  dilati-d  pupils  quickly  contraet.  (2)  The  normal  eye  shows 
a  decided  pupillary  contraction  if  focuMil  on  a  near  object — say,  at  eight 
ini'lics — after  being  directed  at  a  distance  of  over  twenty  feet.  This 
latter  is  sometimes  called  the  ciliiiry  reflex.  These  normal  reactions  are 
variously  modified  by  disease.  They  may  be  simply  sluggish,  they  may 
be  entirely  absent,  or  they  may  l>e  dissociated.  In  locomotor  ataxia 
and  in  paretic  dementia,  when  the  posterior  portions  of  the  cervical  cord 
are  w^lcroscd,  the  pupils  usually  are  narrowly  contracted.     They  then 
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respond  to  cfri>rtH  of  visual  accommodation  only,  and  are  quite  insensi- 
tive to  light.  This  is  known  as  the  Areiyll-HolKiiiam  pupil,  llarely 
the  o|)[)Of<ite  eoiidition  has  been  noted  in  other  diseases.  The  action  of 
certain  drugs  on  the  pupil,  as  o|)ium  and  Ix'lladonna,  is  always  to  be  ke)it 
in  mind  when  looking  for  this  reflex,  and  the  eyes  must  be  sc]>arate]y 
obsorN'cd,  as  only  one  may  be  affected.  In  certiiin  conditions,  when  a 
portion,  usually  onc-lialf,  of  the  retina  is  blind  or  insensitive,  a  narrow  ray 
of  light  made  to  full  upon  this  i)nrt  of  the  optic  nerve,  by  being  thrown 
obliquely  through  the  pn|»il,  causes  mydriiitic  contraction.  Wernicke 
first  iK)intcd  out  that  this  ix-crurred  only  when  the  lesion  causing  homiopia 
was  situated  iKiek  of  the  geniculate  IkhHcs  in  the  optic  radiation  or  in 
the  visual  centers,  and  the  condition  is  known  us  Wentich^s  ttign. 
(3)  Slnirp  ))inching  of  the  skin  on  the  side  of  the  neck  and  severe 
pain  iu  general  cause  a  dilatation  of  the  pupil. 

The  jnu^jerk,  or  mniuUhiUnr  reflex,  is  ]irod»ce<I  best  bv  placing  a 
ruler  or  similar  object  on  the  lower  incisor  teeth  while  the  mouth  is 
partially  ogiencil,  and  striking  down  upon  it  with  a  percussion  hammer. 
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This  is  followed  by  a  quick  contraction  of  masseter  and  temi)onil 
muscles,  and  usually  by  the  active  closing  of  both  eyes. 

The  pbari/iif/enl  rrflex  is  the  i([K)smodic  action,  familiar  to  every  one, 
{imdiiccd  by  tickling  or  stroking  with  any  object  the  faucial  pillars  or 
the  walls  of  the  pharynx,  and  sometimes  even  the  soft  palate  or  Iiase  of 
the  tongue.  It  is  coTumonly  absent  in  hysteria.  Patifiits  who  have 
bct^n  subjected  to  much  local  pharyngeal  treatment  sometimes  acquire 
much  tolerance  of  manipulation  and  control  this  reflex  completely. 

In  the  upper  cjrlremiticji  tlicre  are  a  largo  number  of  muscle  reflexes 
which  may  be  elicited  by  striking  on  the  insertion  tendon  after  so 
placing  the  member  tliat  the  muscle  under  investigation  is  put  in 
moderate  passive  tension.  Unless  the  patient  completely  relaxes,  it 
may  be  quite  impossible  to  demonstrate  the  reflex,  and  it  is  often  difBcult 
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to  secure  this  relaxation  even  in  woll-intentiom-d  persons,  unless  their 
attention  is  distracte<l. 

The  various  iwrtions  of  the  iJc/loiilx,  pecforalU  mnjor,  /rapezina, 
frrmtug  maf/niui,  and  acapu/ar  miinr/en  mav  be  made  to  react  in  this  way 
under  the  pe-rcussion  hammer  in  most  persons,  but  are  much  more  active 
in  neurotics  and  in  those  spinal  diseases  marked  by  increased  reflexes. 
With  the  arm  extended  and  supiunted,  a  tap  at  the  insertion  of  the 
bkfpii  causes  a  flexion  movement  at  the  elbow.  The^erw*  of  the  vrivt 
and  finfjeiit  similarly  respond  while  the  extremity  is  in  this  position. 

With  the  elbow  flexed,  as  by  allowing  the  arm  to  hang  over  the  back 
of  a  chair,  the  triceps  is  actuated  by  a  tap  above  the  point  of  the  elbow. 
With  the  forearm  slightlv  pronated  and  the  hand  hanging,  as  in  the 
iisnal  position  on  a  chair-arm,  the  m-tut  and  finger  evienmrn  can  be 
similarly  examined.  Of  the  small  muscles  of  the  hand,  only  the 
pabnarix  brrne  can  readily  be  brought  into  play  in  health.     This  is 
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done  by  tnakitig  pressure  over  the  pisiform  bone  and  lower  end  of  the! 
tiliiii  with  the  thumb  and  forefin^r,  and  causes  a  grooving  in  the  ulro 
border  of  the  hand  just  above  this  {Kiint, 

In  some  spastic  cases  the  passive  sharp  flexing  of  fingers  and  wrist  i 
may  develop  a  imjrf  i-hnvs,  ciinsisting  of  rapidly  rB|>eal«I   movements  \ 
of  extension  and  flexion  at  the  joint,  which  tend  to  iktsisI  as  lonj 
gentle  tension  is  maintained  by  the  examiner  upon  the  extensors. 

On  the  dormim  of  the  Inmk  tliere  arc  a  series  of  reflexes  which,  below  j 
the  scapula,  are  not  of  much  diagnostic  value,  and  which  can  usually  be  ' 
demonstr.it^'d  by  stniking,  {linchiug,  or,  preferably,  percussing  the  mus- 
cular  masses.       Anteriorly,    with   the 
patient  lying  supine  and  the  alxiominal 
wall  relaxed,  a  tap  on  the  costal  cartil- 
ages on  either  side  of  the  xiphoid  de- 
pression causes  a  dimpling  or  lateral  ' 
movement    at   this   point,    called   the  < 
epiffodrk  refiex.     A  similar  tap  on  the 
costal  bonier  in  the  nipple  line,  acting 
through    the    abdominal  obliijue  mus- 
cle, produces  the  ubdomlnal  refer,  mi>st    , 
noticeable  at  the  umbilicns,  which  is 
promptly  drawn  t<)ward  the  side  per- 
^^^M        iJH. ^'  vjf&  cussed  and  in  the  oblique  direction  in- 

^P^^     /^l^^t^A  dieated. 

1^^^^^^^  ^I^P       J  In  the  forrer  extremities  we  find  that 

a  series  of  taps   along   the   origin  of 
the   great   ghiiail    muede,    when    the  ' 
patient    is    erect   or    prone,    are    fol- 
lowed by  contractions   in  correspond- 
ing segments  of  that  muscle,  and  a  tap  | 
near  the  anterior  superior  spinous  pro-  i 
cess  starts  the  tensor  fadte  latte /emoris. 
The  kiiff-jwk,  or  pateBnr  reflex:,  l>eiiig 
easily  examined  and  fre(|uently  modi-   | 
fied  by  disease,  is  one  of  the  most  im- 
]>ortant  of  the  muscle  reflexes.     It  is 
elicited  generally  by  having  the  patient 
cross   one  knee  over  the    other    while  i 
sitting.     The   under   limb,    with    the 
knee  at  a  right  angle,  should  support    i 
the   upper,  which  gently  rests  over  it  with  all   muscles  relaxed,     A 
smart,  quick  blow  with  an  object  of  some   ouw^  weight,  as   with 
the  Iwck  of  a  thin  book  or  the  ulnar  border  of  the  hand,  upon  the 
patellar  ligament  or  just  above  the    patella,   is    followed   by  ii  con- 
traction  of  the   anterior   thlgh-mnscles,   causing   the   suspended    fiKit 
to   move   forward   an    inch    or   two.     If  the  patient  is  in    bed,    the 
limb  to  be  examined  may  be  lightly  placed  over  its  extended  fellow, 
crossing    it  at  the    knee,  and  then  the    blow  employed,   or  with  tlie 
patient  ou  his  side,  the  knees  jiartly  flexed,  the  same  thing  may  be  done. 


Tilt:  MUSCULAR   SYSTEM. 


3S 


ITlit-n  ilifficiilty  is  fncountered  in  securing  thii"  response,  it  is  to  be 
iV'tm-nilxTwl  that  unless  tlie  niiisclea  are  fuUy  relaxwl  the  patient  may 
inliiliit  the  phcDomenuo,  or  that  it  may  bo  so  idight  as  to  esuipc  uttijDtinn. 
If  I  he  piUient  be  placed  on  a  high  chair  or  on  the  t^ge  of  a  table  so  that 
the  Ipgw  are  i>aiii:!ent  and  at  the  same  time  liis  attention  be  diverted,  the 
jerk  may  uiinally  at  once  be  sliown.  It  can  also  Ijc  rein/otvrti,  as 
(icsrribed  by  Jendrassik,  by  liaving  the  patient  grasp  some  object  vigor- 
ously with  his  hands,  or  by  merely  clenehtng  hU  hands  at  the  time  the 
tmdoii  is  struck.  It  should  only  lie  considered  aboli^ied  when,  thus 
reinforced,  with  the  limbs  uncIoth(.-d  and  the  unemployed  hand  of  the 
examiner  upon  the  reelns  feinoris,  no  response  ran  be  felt.     Similar 


plans  of  reinforcement  are  of  value  in  testing  other  reflexes,  and  serve 
to  divert  the  |Nitient's  attention. 

In  some  (Vises,  where  the  reflex  activity  is  pronoun<^«d,  by  pushing 
tbr  patella  slmrply  downward  when  the  limb  is  exten<]e<]  a  rectus  Tefiex 
h  piuduct^tl.  If,  upon  continued  downward  pressure,  a  number  of 
rhythmic  coiitraetions  ensue  and  are  dis]K>sed  to  continue,  we  have  the 
ffttus  einnvji.  Taps  over  the  insertions  of  the  adducti>r  group  and  over 
the  tendons  of  the  knee  flexors,  in  cases  marke<l  by  inereasid  reflexes, 
produce  corresponding  muscular  contractions. 

In  conditiiins  of  r^w  or  myiiUU'w  irntabiiiti/,  if  the  knee  be  extended 
and  the  foot  .strongly  flexod  dorsally,  a  sharp  tap  on  the  upper  and  outer 
jurtion  of  the  \eg,  over  the  exten.sors  of  the  foot,  causes  a  contraction  of 
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the  calf-muscles,  and  this  response  is  called  the  frani-tap  coniractUm. 
With  the  foot  in  the  same  position,  a  tap  upon  the  Achillea  tendon  causes 
an  extension  of  the  ankle-joint.  The  peroneal  muscles  likewise  respond, 
the  foot  being  first  turned  somewhat  inward  to  put  them  on  the  stretch. 

Anlde-clonu4i  ov  foot-clombs  is  tested  by  sharply  flexing  the  foot  dorsally 
with  the  knee  extended,  and  consists  in  rhythmic  movements  of  the  foot 
upon  the  leg,  caused  by  repeated  contractions  of  the  calf-muscles.  They 
persist  usually  as  long  as  pressure  is  maintained  against  the  ball  of  the 
foot  Sometimes  it  can  best  be  developed  by  having  the  patient,  as  he 
sits,  place  the  foot  beside  the  chair  in  such  a  way  that  the  weight  of  the 
limb  is  supported  by  the  point  of  the  foot.  The  clonus  movement  then 
causes  the  extremity  to  dance. 

A  paradoxical  persistent  contraction  is  occasionally  found  when  the 
ends  of  a  muscle  are  suddenly  and  passively  approximated.  For 
instance,  when  the  foot  is  passively  flexed  on  the  leg,  a  tonic  contraction 
of  the  anterior  tibial  muscles  takes  place.  All  other  muscle  reflexes 
are  momentaiy,  and  occur  under  conditions  of  extension. 

Tickling  or  stroking  the  plantar  surface  gives  rise  usually  to  well- 
known  contractions  of  a  wide-spread  character,  known  as  the  plantar 
reflex.  They  may  be  confined  to  the  flexors  of  the  toes.  Instead  of 
flexion  the  toes  may  sharply  extend,  particularly  the  great  toe,  consti- 
tuting the  toe-sign  of  Babinski. 

When  the  skin  on  the  inner  side  of  the  thigh,  or  when  the  scrotum 
is  sharply  stroked  or  pinched,  the  corresj)onding  testicle  is  more  or  less 
actively  drawn  towartl  the  pubic  arch  by  the  cremaster  muscle.  This 
cremasteric  reflex  must  not  be  confounded  with  the  slow  contraction  of 
the  dartos  tunic  of  the  scrotum,  of  which  it  is  entirely  independent. 

The  sphincters  of  the  bladder  and  bowel  act  reflexly  upon  the  contact 
of  any  foreign  bo<ly,  and  the  destruction  or  serious  imjmirment  of  these 
sphincter  reflexes  is  attended  by  incontinence.  The  sphincta*  reflex  of  the 
bladder  is  tested  by  the  introduction  of  a  sound,  noting  the  presence  or 
absence  of  the  sphincteric  grasp.  A  finger  inserted  in  the  rectum  dis- 
tinctly feels  the  anal  reflex y  if  present.  If  greatly  diminished,  its  pres- 
ence may  be  revealed  by  pinching  or  pricking  the  skin  about  the  anus. 

In  general,  we  may  say :  First,  that  the  Argyll-Robertson  phe- 
nomenon, Wernicke's  sign,  iridoplegia,  ankle-,  wrist-,  jaw-,  and  rectus- 
clonus  are  never  found  in  health,  and  are  valuable  objective  signs  of 
central  disease.  Second,  that  the  abolition  of  the  knee-jerk  occurs  but 
very  rarely,  if  ever,  in  healthy  persons,  and  that  the  abolition  of  the 
sphincter  reflexes  is  strongly  indicative  of  central  disease.  Third,  that 
the  abolition  of  the  pharyngeal  and  plantar  reflexes,  with  increase  of 
others,  is  presumptive  of  hysteria.  Fourth,  that  a  moderate  intensifi- 
cation of  all  reflexes  indicates  neurasthenia.  Fifth,  that  the  abolition 
of  all  reflexes  in  a  given  anatomical  area  points  to  histological  disease, 
either  central  or  peripheral,  in  the  arcs  supplying  those  reflexes. 

It  should  be  pointed  out  that  in  hysteria  and  neurasthenia  there  is 
sometimes  a  spurious  ankle-clonus  that  may  be  misleading,  the  foot  mak- 
ing a  few  vibrations  only  upon  the  institution  of  the  test.  In  this  con- 
dition, too,  there  is  a  tendency  for  the  reflexes  to  be  wide-spread,  so  that 
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a  tap  upon  one  patellar  tendon  may  cause  both  legs,  or  the  opposite  one, 
to  respond,  start  the  upper  extremities,  or  almost  convulse  the  patient. 
Myoidenuiy  or  idiopaOuc  muscxdar  spasniy  is  produced  in  certain  irri- 
table conditions  by  sharply  striking  across  the  muscle  with  a  ruler  or 
similar  instrument,  causing  a  local  contraction  at  the  point  struck,  with 
a  bunching  up  of  the  muscular  tissue  tliat  persists  from  a  few  seconds 
to  several  minutes. 


CHAPTER  IV. 

TROPHIC  CONDITIONS. 

The  significance  of  abnormal  variations  in  the  nutritional  conditions 
of  a  part  is  at  once  apparent  when  it  is  recalled  that  the  growth  and 
nourishment  of  all  the  structures  of  the  l)ody  are  presided  over  by 
trophic  centers  acting  through  peripheral  nerves.  For  the  proper 
nutrition  of  skin,  muscle,  nerve,  and  lK)ne  the  integrity  of  the  trophic 
center,  of  its  peripheral  path,  and  of  its  termination  is  essential.  In  other 
words,  the  anterior  spinal  cell  and  its  ]K)lar  prolongation  in  the  efferent 
nerve,  the  lower  neuron,  can  not  be  injured  or  destroyed  without  corre- 
spondingly impairing  the  function  of  nutrition  in  its  area  of  distribution. 
All  diseases,  therefore,  which  affect  the  spinal  gray  matter  or  the  periph- 
eral nerves  are  symptomatized  by  trophic  changes  in  the  associated 
parts.  Further,  in  some  local  conditions  of  disturbed  nutrition,  where 
even  upon  minute  examination  of  trophic  cells  and  efferent  nerves  we 
can  not  discern  any  abnormality  with  all  the  means  now  at  command, 
still  we  are  justified  by  analogy  in  supposing  some  modification  of  this 
trophic  energy,  some  dynamic  change,  some  perversion  of  the  function 
of  the  tropliic  apparatus  relating  especially  to  its  center. 

It  is  also  evident  that  some  substances  act  as  stimulants  to  the 
trophic  centers.  This  is  seen  in  the  hypertrophies  of  acromegalia  and 
myxedema,  where  there  is  a  perverted  action  of  certain  ductless  glands. 
Other  agents,  as  perhaps  lead,  may  have  a  depressing  effect  upon  these 
centers.  The  blood-supply  of  a  part  and  its  nutrition  are  intimately 
associated.  The  vasomotor  and  trophic  apparatus  are  apparently 
mutually  dependent,  and  as  a  matter  of  clinical  fact  it  is  constantly 
observed  not  only  that  in  wasted  tissues  the  blood-supply  is  greatly 
reducecl,  but  that  in  hypertrophic  states  the  vascularity  is  increased. 

When  the  trophic  apparatus  of  a  limb  is  involved,  the  various  tissues 
suffer  in  proportion  as  they  are  highly  organized.  Fibrous  tissue, 
cuticular  epithelium,  and  Ixme  are  but  slightly  modified,  though  their 
growth  and  repair  may  be  stopped,  while  the  more  vascular  and  highly 
organized  muscles  and  nerves  promptly  waste. 

The  Skin. — In  conditions  of  acute  trophic  irntation^  as  in  heq>es 
zoster,  the  skin  becomes  injected,  red,  and  painful,  and  the  epidermis  is 
raised  in  blebs  or  bulhe  filled  with  serum.  When  the  condition  is  one 
of  chronic  trophic  irritation,  the  skin  may  become  thickened,  infiltrated. 
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boggy,  and  show  an  actual  hypertrophy  of  the  subcutaneous  areolar 
structure.  The  epidermis  is  increased  in  thickness,  presenting  scales 
and  roughness,  with  an  increase  in  tlie  growth  of  hair  and  the  secretion 
of  sweat.  The  nails  become  rough,  striatc*d,  coarse,  and  grow  rapidly. 
Diminished  trophic  eiieiyy  is  marked  by  opposite  conditions.  The 
epidermis  is  thinned,  imperfect,  dry,  and  non-resisting  to  ordinary  wear  ; 
the  hair  becomes  brittle,  scant,  and  sometimes  turns  gray ;  the  nails 
grow  slowly  and  imperfectly.  The  dermal  envelope  closely  binds  the 
underlying  parts,  loses  its  pliability  and  softness,  and  presents  a  reddish, 
purplish,  or  glistening  whitish  appearance. 

The  muscles  show  disturbance  of  trophic  enervation  very  promptly. 
Acute  poliomyelitis,  or  division  of  a  j>eripheral  nerve,  is  followed  in  a 
few  hours  by  a  muscular  relaxation  that  is  quite  apparent,  and  in  a  few 
days  the  part  looks  wasteil,  though  it  may  show  no  change  on  measure- 
ment. At  the  end  of  a  fortnight  a  lessened  size  can  be  easily  demon- 
strated. The  sarcode  elements  rapidly  alter  and  tend  to  disappear, 
finally  leaving  only  the  fibn)us  constituents  to  represent  the  muscle  by 
a  band  of  dense  tissue,  which  shortens,  gradually  pnKlucing  contractures 
and  deformities. 

In  those  conditions  where  the  process  is  slower,  the  muscle  doc»s  not 
change  en  masse,  but  is  gradually  invaded  by  the  atrophy  and  shows 
some  normal  fibers  very  late  in  the  disease  and  others  that  may  be 
actually  hypertro})hied.  In  pseudohypertrophic  paralysis  the  muscles 
bec^ome  infiltrated  with  fat,  which  dis})laces  the  muscle  elements,  exag- 
gerates the  muscular  firmness  and  outlines,  and  gives  a  false  appearance 
of  strength. 

The  peripheral  nerves,  when  cut  off  from  their  trophic  centers  in  the 
anterior  spinal  gray  matter,  show  similar  degeneration.  Under  con- 
ditions of  tro])hic  irritation  they  present  ])roliferati<)n  of  their  fibrous 
structures  and  general  thickening  of  their  tnmks,  with  more  or  less 
disintegration  of  their  nobler  elements.  Optic-nerve  atrojihy  is  a  visible 
instance  of  this  kind. 

The  lowly  orgiuiized,  almost  non- vascular  tendons  and  ligaments  in 
adult  cases  show  little  change  when  dej)rived  of  their  nerve-supply,  but 
even  ftonc  itself  becomes  less  resistant,  more  fragile,  and  somewhat 
rarified  under  these  conditions.  In  children  bony  growth  is  usually 
seriously  checked. 

The  trophic  condition  of  joints  in  nervous  affections  is  one  of  great 
interest.  In  tabes  dorsalis,  and  more  rarely  in  other  organic  diseases  of 
the  brain  and  spinal  cord,  as  in  progressive  spinal  muscular  atmphy  and 
cerebral  palsy,  gn^at  changes  take  place  in  various  joints.  They  become 
enlarged,  enormously  distended  with  fluid,  and  the  l)ones  disintegrate 
without  any  painful  attending  symptoms.  This  conditicm  oi  dystrophic 
arthropathy  was  first  clearly  recognizcHl  by  Charcot,  an<l  the  articulations 
thus  affected  are  often  called  Charcot  jointn.  Again,  arthritis  of  any 
character  may  be  followed  by  extensive  atrophy  of  the  muscles  above 
the  joint,  principally  those  of  extension.  This  arthritic  mumidar  atrophy 
in  which  the  muscles  waste,  but  conserve  tluMr  electrical  and  reflex 
responses,  is  attributed  to  an   irritant  condition  which  arises   in   the 
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inflamed  joint  It  affects  the  trophic  spinal  centers,  and  thence  acts 
upon  the  nutrition  of  the  particular  muscles  physiologically  associated 
with  that  joint.  It  is  positively  known  that  division  of  the  afferent 
path  from  the  inflamed  joint  to  the  spinal  center  prevents  the  atrophic 
sequel. 

DecaUtitS. — In  acute  processes  involving  the  spinal  cord  an  acute 
bedsore  sometimes  appears  in  a  few  days,  completely  denuding  the 
sacrum.  While  this  may  be  fevored  by  pressure  due  to  tlie  position  of 
the  bodv  and  moisture  from  the  urinary  incontinence  that  is  often 
present,  it  may  also  appear  independently.  Gross  cerebral  lesions  are 
similarly  marked  in  some  cases  by  a  sloughing  of  the  buttocks,  and  this 
decubitus,  as  in  the  spinal  lesions,  is  doubtless  primarily  due  to  inter- 
ference with  the  trophic  control,  and  in  the  case  of  hemiplegia  affects 
the  paralyzed  side  only. 

Acute  cystitis  in  parapl^c  states,  the  low  resistance  of  the  tissues 
to  pressure  or  heat,  and  the  tardiness  of  repair  have  a  similar  significance 
and  add  greatly  to  the  difficulty  of  caring  for  such  patients. 

Symmetrical  limited  deposits  of  fat  and  pigment,  Raynaud's  disease, 
i^ymmetrical  scleroderma,  and  scleroderma  in  the  form  of  strise  atrophic® 
following  the  nerves  are  clearly  due  to  trophic  disturbances,  and  are 
classed  among  the  trophic  neuroses. 

Local  conditions  of  trophic  impairment  may  be  a  part  of  general  ill- 
health  or  systemic  diseases,  and  may  in  some  cases  be  due  to,  but  should 
not  be  confounded  with,  them.  Disuse  will  also  produce  marked  nutri- 
tional changes  in  a  part,  as  inactivity  does  of  the  entire  organism, — 
a  iact  to  be  borne  in  mind  in  relation  to  neurasthenics,  hysterics,  and 
malingerers. 


CHAPTER  V. 

ELECTRICAL  CONDITIONS. 

Normal  muscles  and  nerves  respond  to  various  methods  of  electrical 
stimulation  in  a  precise  and  uniform  manner.  On  the  other  hand,  dis- 
eases which  modify  the  electrical  conductivity  of  nerves  or  their  muscle- 
endings  and  diseases  which  modify  the  electrical  stimulability  of  muscle- 
cells  produce  characteristic  changes  in  their  reactions  when  properly 
tested.  These  changes  are  of  very  great  diagnostic  importance.  We 
require,  for  a  reasonable  examination  of  this  nature,  first,  an  induced  or 
faradic  current  that  can  be  increased  from  zero  to  a  tetanizing  strength  ; 
and,  second,  a  constant  or  galvanic  current  of  at  least  fifty  volts'  strength, 
that  can  also  be  gradually  and  uniformly  increased  or  decrojiseil  at  will 
or  intemipted  at  pleasure.  The  first  is  supplied  in  many  convenient 
and  portable  forms,  of  which,  perhaps,  the  l)est  is  tlie  chlorid  of  silver 
dry-cell  battery,  fitted  with  an  induction  apparatus  of  the  Reyniond 
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type  ;  the  second  by  aljout  thirty  active  Leclanch^  or  equivalent  cells,  or 
the  incandescent  lighting  circuit  modified  by  a  proper  rheostat.  For 
portable  purposes  batteries  of  various  makers  containiDg  from  twenty  to 
fifty  cells  are  available.  Two  electrodes  are  needed,  one  presenting 
from  nine  to  twelve  square  inches  of  conducting  surface,  the  other  fitted 
with  an  interrupting  handle  by  which  the  operator  can  easily  control  the 
current,  and  having  a  rounded  conducting  surface  about  one  inch  in 
diameter. 

When  using  the  constant  current,  a  milliamperemeter  is  of  value  and 


for  purposes  of  reeonl  almost  a  necessity.  Its  readings  show  the 
amount  of  current  in  circuit  at  the  particular  time.  It  is  to  be  remem- 
bered that  all  alterations  in  the  condition  of  the  test — such,  for  instance, 
as  dryness  of  the  electnxles  or  of  the  skin  of  the  patient — motlify  the 
amount  of  electricity  requisite  to  secure  a  given  response.  Probably 
identical  comlitions  can  not  be  secured  even  with  the  same  patient  twice 
in  succession.  All  ampere  measurement  comparisons  are  therefore  rela- 
tive and  approximate.     Cells  vary  so  much  in  activity  at  different  times 
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that  to  base  the  record  upon  the  number  used  ia  fiitile,  but  where  a 
rheostat  is  employed  in  coutrolling  a  lighting  current  of  a  gi^'en  poten- 
tial, an  index  scale  can  be  arranged  that  will  furnish  very  satisfactory 
records. 


A  unifiirm  method  of  making  electric  tests  i^  imix)rtant.  The  ar- 
rangement of  electrodes  rc(Hnnmcnde<l  by  ErU  iind  found  satisfactory  in 
all  instances  is  jwrhaiis  the  l>est.  Tlie  larfre  or  hulilferoif  electroik 
thoroughly  moi»itened  in  warm  ivater,  with  which  it  in  also  well  to  wet 
the  skin,  is  applied  over  the  sternum,  where  the  al).st'nce  of  muscles  and 
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of  much  sonsitiveneBS  obviates  disturbing  features.  The  small  or  active 
dedrwle,  litti-d  with  an  interniptcr  and  well  moistened,  is  then  placed 
over  the  nerve  or  muscles  to  lie  examined,  and  the  current  allowed  to 
pass  (that  is,  "vutflf,")  or  is  iuterrupted  (that  is,  "broken")  as  required. 
This  interference,  for  the  sake  of  brevity,  is  called  the  vuike  and  break 
of  the  constant  current. 


Fig.  10. -Ner'v^  mnd  motor  pnli 


In  Health. — The  nenr-ti-unk — as,  for  instance,  the  ulnar  at  the 
elliow — in  a  healthy  jierson,  when  stimtdated  hy  a  mild  Jaradic  current, 
caiisqj  all  the  musck-s  to  which  it  is  distributed  to  contract  more  or  less 
vigorously  in  pro[H)rti(Hi  to  the  intensity  of  the  current  employed.  It 
is  to  1m!  jiarticularly  notwl  that  upon  allowing  the  current  to  jmss  the 
response  is  instantunLinis,  and  that  the  muscular  contraction  at  once 
reaches  its  maximum  and  maintains  it  until   the  current  is  modiBed. 
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This  phenomenon  attends  stimulation  by  either  the  positive  or  negative 
faradic  pole  or  electrode,  but  the  negative  causes  a  slightly  stronger  effect. 
If,  now,  the  condaivt  current  be  substituted,  we  notice,  first  of  all,  that 
mild  currents  applied  to  the  nerve-trunk  produce  no  response.  When 
the  current  is  sufficiently  increased  it  causes,  only  at  the  make  and 
break,  single  instantaneous  contractions  of  the  innervated  muscles,  which 
as  quickly  subside.  Looking  closer,  we  notice  that  the  contraction  with 
the  negative  make — otherwise  the  cathodal  closing  contraction  (C.C.C.) — 
is  the  first  to  appear  as  the  current  is  gradually  increased,  that  next 
comes  the  positive  make,  or  anodal  closing  contraction  (A.  C^.  C),  followed 
in  turn  by  the  positive  break,  or  anodal  opening  contraction  (A.  O.  C), 


N.  erurali* 

N.  obturator 
M.  pi'ctiiieiis 

M.  adductor  magnus 
M.  ndduct.  longus 

M.  cruralis 
M,  vastus  internn«< 


} 


M.  tensor  fascise  laUe 


M.  sartorius 


M.  quadricep-M  fenioris 


M.  rectufl  fenioris 


\ 


M.  yastus  extemus 


Fig.  11.— Nerves  and  motor  |>oints  in  lower  extremity. 


and  then,  finally,  by  the  negiitivo  l)reak,  or  cathodal  oixniiiig  contraction 
(C.  ().  C).  Further,  that  by  the  time  we  havo  C.  O.  C\,  A.  ().  C.  will 
l)e  vit^)rous,  A.  C  C.  very  strong,  and  C.  C.  C.  priKlucos  a  constant 
tetanic  condition  lasting  as  long  as  the  current  flows  when  once  it  is  set 
up  by  the  make, — a  condition  called  cathodal  closing  tetanus  (C.  C.  T.). 

The  contractions  thus  in  health  appear  in  the  following  order : 
C.  C.  (\,  A.  C.  C,  A.  O.  C,  C.  O.  C,  and  this  indieat(»s  their  intensity 
in  a  decreasing  order.  The  important  point  to  constantly  bear  in  mind 
is  that  the  negative  make  cimtraetion  through  healthy  nerves  is  stronger 
than  the  positive.     This  fact  is  thus  fonmilated  :  C.  C.  (\>A.  C.  C 

When   the  active  electrode   is  applied  over  the  belly  of  a  given 


44 


NERVOUS  AND  MENTAL  DISEASES, 


muscle,  a  muscular  contraction  is  set  up  by  the  faradie  current,  the  same 
as  that  produced  by  stimulating  the  nerve-trunk.  If  the  current  be  not 
too  strong  and  the  electrode  not  too  large,  the  effect  may  be  limited  to 
the  given  muscle,  or  to  a  portion  of  a  nmscle.  Every  muscle  may  also 
be  actuated  by  the  galvanic  current  by  applying  the  active  pole  on  the 
point  corresponding  anatomically  to  the  entrance  of  its  motor  nerve.  A 
familiarity  with  motor  points  is  of  practical  importance.  They  are 
shown  in  the  accompanying  diagrams.     Slight  variations  hi  their  location 


Xerv.  ischiadicut 

M.  biceps  fern.  (cap.  long.) 
M.  biceps  fem.  (cap.  brev.) 


N.  peronrus 


M.  gastrucueiu.  >oap.  extern.) 


M.  soleus 


M.  flexor  hallucis  longus 
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M.  adductor  magims 
M.  semitendinosus 
M.  soniinienibranosus 


\.  tihialis 
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M.  flexor  digitor.  comm.  longus 


A',  tibuilu 


Fig.  12.— Nerves  and  motor  points  in  lower  extremity. 


are  common,  and  several  trials  are  often  required  to  find  them.  It  is 
well  to  mark  with  a  lead-pencil  the  necessary  points,  if  repeated  tests 
are  to  be  employed.  The  galvanic  polar  responses  are,  in  healthy  mus- 
cles, identical  with  those  obtained  through  the  nerve-trunks. 

In  Disease. — Diseases  clianging  tlie  nutrition  and  structure  of 
the  lower  neuron,  which  consists  of  the  spinal  cell  and  its  peripheral 
projection  and  termination  in  muscular  tissue,  alter  not  only  the  trophic 
conditions  over  which  the  neuron  presides,  but  also  interfere  with  its 
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electric  properties.  If  the  spinal  cell  be  destroyed,  or  ita  peripheral 
filament  divided,  d^eneration  follows  below  the  lesion,  in  both  the  nerve 
and  muscle,  with  loss  of  voliintarj*  control.  The  reaclions  of  such  a 
nerve  and  muscle  to  electricity  are  modified  in  a  higlily  characteristic 
manner.  They  present  the  reacrion  of  degeneraiion  (R,  D,),  the  presence 
of  which  is  an  Indubitable  sign  of  structural  change.  At  the  end  of 
about  a  week,  during  which  tJiere  has  been  a  gradual  decrease  of  electric 
excitabili^  in  the  muscle  and  nerve  to  both  faradic  and  galvanic  shocks, 
four  differences  become  manifest : 

First.  The  musele  responds  weakly,  sluggishly,  and  deliberately  to  lara- 
dism,  and  shows  a  tendency  to  maintain  the  contraction  after  the 
current  is  withdrawn.     This  is  the  modal  change. 


a,  peronvu*  loDgut 


M.  flcior  tisllucis  long. 


Second.  The  iierve-tnink  loses  progressively  and  equally  its  rcsjwn- 
sivcness  to  both  galvanism  and  furadism — ii  tfiunilifothv.  chaiic/e. 

Third.  The  rnvxcle  l)ecom(-s  miuli  more  excitahlc  by  galvanism  and 
much  less  excitable  by  fandism,  which  latter  reaction  with  the 
nerve-trunk  responses  is  completely  lost  after  two  or  three  weeks. 
This  is  tlie  qaalitatire  change. 

Fourth.  A  poiar  change  appears  in  the  miiJtrh-  about  tlie  second  week 
when  directly  stimulated  by  galvanism.  It  in  now  found  not  only 
that  the  muscle  is  more  readily  caused  to  contract  l)y  the  constant 
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current,  but  that  the  normal  masteriiig  Btrcngth  of  the  negative 
closing  contraction  over  tlie  [>ositivG  haa  disappeared  aiHl  that  the 
positive  closing  contraction  in  etiual  to  or  greater  than  the  nf^tivc. 
Expressed  tlmx  :  A.  0.  C.=  or  >  C  C  C.    Anodul  tetanus  (A.  T.) 
is  often  obtained.     This  jK>lar  diftcrenat  continues  until  the  nerve 
either  regenerates  and  r^;ains  its  normal  statut>,  or,  failing  to  recover, 
gradually  the  galvanic  irritability  subsides.     It  is  entirely  abolished 
with  all  other  electrical  responses  in  compute  <Uv/enertUiot>. 
Should  recovery  take  place,  the  restitution  is  marked  ordinarily,  first, 
by  a  return  of  voluntary  control,  then,  by  the  appearanre  of  galvanic 
and  fanidic  excitability  iu  the  nerve,  and,  last  of  all,  by  faradic  excita- 
bility of  muscle.     The  liyiwrexcitability  of  the  muscle  to  galvanism  and 


the  polar  variations  from  the  normal  gradually  right  themselves  at  the 
same  time.  These  changes  and  the  patholngical  process  in  nerve  and 
muKde  are  shown  in  the  diagrams  (Fig.  14)  nio<lified  from  Erb. 

In  some  cases  we  find  a  parti'U  rrtii-Hmi  of  degeneration,  the  nerve- 
tnmk  rt'sponse  being  only  slightly  mtxlified.  The  inverted  polar  formula 
is  not  necessarily  present.  The  mod  eimmiml  element  in  the  reaction 
of  <legeneration  is  the  modal  change, — the  slowly  appearing  muscular 
resptmse, — so  at  variance  with  the  instantaneous  effect  pnxluced  in  health. 
Next  in  ini)>ort:ince  is  the  lessem-d  faradic  control  of  the  muscle,  and,  last, 
the  polar  nxMlificiitions.  The  variations  in  the  galvanic  and  fnmdic 
responses  in  disease  are  due  princijially  to  tlic  fact  tliat  currents  of  a 
certain  strength  and  <lunktion  are  reqiiire<l  to  actuate  tlie  changed  sarcode 
cells,   and    the   rapidly  interrupted   fiimdic   current   thereby  bea>me8 
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inoperative.  The  galvanic  current,  if  interrupted  with  sufficient  rapid- 
it^',  is  equally  powerless. 

In  some  conditions  is  found  a  simple  increase  or  decrease  of  electrical 
fxcitability,  constituting  a  pure  quantitative  change.  In  tliose  diseases 
where  the  muscles  seem  permanently  affected,  as  in  the  progressive 
atn>phic  myopathies,  the  responses  are  reduced,  but  are  proportionate  to 
the  amount  of  healthy  muscular  fibers  remaining.  Some  spasmodic  con- 
ditions, like  facial  tic,  present  an  increased  activity  to  electric  stimulation. 
There  is  increased  electrical  excitability  in  tetany,  Graves'  disease,  and 
mvotonia. 

The  use  of  electricity  to  test  cutaneous  sensation  is  open  to  so  many 
errors  and  attended  by  so  much  difficulty  tliat  simpler  means,  always  at 
hand,  are  to  be  preferred.  In  those  feigning  complete  cutaneous  anes- 
thesia the  surprise  of  a  strong,  {lainful,  faradic  current  from  a  dry,  metal 
electrode  will  be  likelv  to  unmask  the  deceit. 

When  the  active  electrode  is  placed  over  the  closed  eye  or  at  the 
temple,  the  make  or  break  of  constant  currents  is  attended  by  a  subjective 
sensation  of  light,  and  this  test  ser\'es  to  show  the  activity  of  the  retina 
and  optic  ner\'e.  By  placing  the  indifferent  electrode  on  the  same  side 
of  the  neck,  one  eye  at  a  time  may  be  examined,  and  for  this  purpose 
only  small  currents — from  two  or  three  cells  or  of  as  many  milliamperes 
— should  be  used.  In  the  same  wav  either  aiuiitory  nerve  mav  be  tested 
by  placing  the  active  electrode  over  the  mastoid  or  before  the  tragus, 
the  negative  j)ole  producing  much  the  louder  sound. 

For  testing  the  nerves  of  taste  the  galvanic  current  is  a  prompt  and 
reliable  agent.  By  those  of  keen  perceptions  a  difference  between  the 
positive  and  negative  pole  can  be  distinguished.  For  the  ordinary 
purpose  of  taste  testing,  electrodes  ending  in  probe-pointed  metal 
terminals,  or  even  the  metal  ends  of  conducting  cords  held  to  the  tongue 
or  phar^'nx,  at  once  give  rise  to  an  acid  or  siilty  taste,  wliicli  is  quickly 
appreciated  by  the  patient.  One  or  two  cells  are  all  that  is  requirecl, 
and  one  side  of  the  tongue  can  be  easily  comj)ared  with  the  other  in 
lateral  lesions,  or  the  tongue  of  a  healthy  individual  will  furnish  a 
standard  when  needed. 

For  the  purpose  of  localizing  the  various  muscular  areas  in  the  sen- 
rrori-motor  zone  of  the  cerebral  cortex,  when  it  is  exj)()seil  surgically  or 
otherwise,  a  mild  faradic  current  is  used.  It  is  apj)lied  to  the  brain 
surface  by  two  probe  poles,  preferably  mounted  on  a  single  handle,  and 
so  arranged  tliat  their  extremities  may  be  fixed  apart  at  any  fraction  of 
an  inch.  Such  a  current  thus  applied  causes,  in  the  related  muscular 
peripher}',  similar  responses  to  those  produced  by  faradizing  the  nerve- 
tnink,  but  the  movement  has  more  of  a  purposive  or  gesticulatory 
character.  These  responses  also  follow  an  extradural  application  of 
the  electrodes. 
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CHAPTER  VI. 
SENSORY  CONDITIONS. 

Modifications  of  sensation  are  among  the  commonest  conditions 
attending  nerve-lesions  and  functional  disturbance  of  the  neural  appa- 
ratus. It  is  well  to  have  a  prefatory  understanding  of  the  fact  that 
sensation,  of  whatever  variety  or  quality,  is  due  to  the  appreciation  of 
temporary  motion  and  contact,  or,  in  simpler  terms,  that  all  sensations 
are  modifications  of  touch.  It  is  the  impact  of  luminous  and  sound- 
waves on  projwrly  (|ualified  nerve  expansions  that  gives  rise  to  sensations 
of  sight  and  hearing.  The  contact  of  odorous  and  sapid  particles  stim- 
ulates the  sensations  of  smell  and  taste.  The  recognition  of  the  va- 
rious qualities  of  objects  in  contact  with  the  skin  gives  us  information  of 
size,  shape,  temjKjrature,  hardness,  smoothness,  and  a  thousand  physical 
properties  of  the  external  world. 

Another  general  consideration  is  that  any  overstimulation  of  sensory 
nerves  is  jwiinful.  That  which  is  so  readily  called  the  pain  sense  is  but 
the  subjective  recognition  of  this  overstimulation  coupled  by  instinct 
and  exj)erience  with  the  concei)t  of  harm.  Thus  the  contact  of  a  sharp 
point  is  at  first  so  recognized  and  the  sense  of  i)ain  comes  when  the  pres- 
sure is  increased  and  the  stinnilation  intensified.  It  can  not  be  doubted, 
however,  that  pain  and  thermic  sensations  have  courses  in  the  spinal  cord 
separate  from  tactile  impressions.  Extremes  of  heat,  cold,  pressure, 
noise,  light,  odors,  and  tastes  give  rise  to  pain  or  to  discomfort  analo- 
gous to  pain.  They  cause  automatic  or  conscious  efforts  at  avoidance 
and  self-preservation.  It  is  als(»  a  matter  of  common  experience  that 
sensations,  excej)t  of  an  extremely  |)ainfnl  character,  if  long  maintained, 
are  more  or  less  completely  ignored.  Therefore,  to  elicit  sensation  the 
motion  or  contact  nmst  be  t(»mporarj'  or  repeated  after  distinct  intervals. 
Clothing  to  which  we  are  habituated  gives  rise  to  little  or  no  conscious 
sensation.  With  the  long  persistence  of  an  cnlor  there  is  a  gradually 
diminishing  perception  of  it.  The  sudden  stopping  of  a  clock  or  other 
familiar  and  disregarded  sound  is  almost  startling. 

In  considering  the  various  qualities  and  modifications  of  the  sense  of 
touch  it  is  requisite  to  l)ear  in  mind  that  keenness  of  sensibility  varies 
greatly  not  only  in  different  cutaneous  areas  in  a  given  subject,  but  con- 
siderably in  different  individuals.  The  more  keen,  active,  and  intelli- 
gent the  mak(»-uj>  of  the  subject,  the  quicker  and  more  precise  are  the 
responses.  To  all  tests  of  sensation  the  disadvantage  pertains  that  we 
are  dependent  upon  the  replies  of  the  person  tested  ;  so  that  such  tests  are 
only  partly  olyective.  Sudden  extreme  pain,  however,  is  usually  at^ 
tended  by  certain  recognizable  signs,  such  as  change  of  countenance, 
quickened  pulse,  dilated  pupil,  pallor,  and  even  ]>erspiration.  To  carry 
out  the  needful  tests  we  require  the  intelligent  cooperation  of  the  patient, 
and  to  this  end  he  must  understand  exactly  what  is  sought.     In  order 
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that  his  replies  laaj  depend  upon  his  receiving  infonnatioQ  through  the 
tested  source  alone,  the  eyes  should  be  bandaged  or  otlicr  suitable  pre- 
cautions taken  to  prevent  their  use.  Check  tests  must  also  be  used, 
aach  as  asking  "  what  is  felt "  when  nothing  is  applied,  or  by  using  some 
indifFereiit  object  in  place  of  the  one  whicli  the  patient  is  expecting,  as 
the  finger-tip,  requiring  him  at  the  same  time  to  tell  what  it  is. 

The  attending  conditions  must  be  usual  and  natural.  It  is  useless  to 
test  the  sensibility  of  chilled  extremities  or  to  expect  reliable  replies 
from  the  stuporous.  In  many  instances,  moreover,  there  is  much  sensory 
disturbance  without  the  patient  being  a^vare  of  it,  as  in  hysteria ;  or 
there  may  be  dissolution  of  the  various  (pialitios  of  the  sense  of  touch 
tliat  has  not  specially  attnurtctl  his  attention,  as  in  syringomyelia. 

The  tactile  sense  enables  us  to  recognize  the  contact  of  objects  with 
tlie  skin.  In  a  crude  way  its  delicacy  may  be  tested  by  stroking  with 
a  feather  or  flake  of  cotton,  by  touching  lightly  the  ends  of  hairs  grow- 
ing on  the  limbs,  or  by  ruder  contacts  when  the  sense  is  found  blunted. 
An  instrument  called  an  csthesiometer,  consisting  of  two  movable  points, 
is  frequently  employed  in  testing  this  element  of  the  sense  of  touch.  A 
pair  of  compasses  answers  the  purpose.  Observations  are  made  as  to 
the  least  distances  at  which  two  blunted  points  are  both  rect^nizcd  when 
brooght  into  contact  with  the  skin  at  the  same  time,  and  in  a  line  parallel 
to  the  course  of  the  nerve  supplied  to  the  ()art.  These  distances  vary 
widely,  as  between  the  tip  of  the  tongue  or  finger  and  the  dorsum  of  the 
body.  The  following  average  measurements  will  serve  as  a  standard  of 
flomparison,  or  if  the  sensorj-  disturbance  l>e  limited  to  one  side  of  the 
body,  the  opposite  corresponding  area  will  furnish  a  better  guide.  Dif- 
I,  to  be  significant,  must  be  alxiut  double  those  here  indicated  : 


Table  Skowino  Obdinaby  Distani 


.  of  tongue  ....  1  nnn. 

(1-25  in.) 

Tip  of  tws,  chocks,  eyelids  .   .  12i 

of  fingen   ....  2   " 

Temple     13 

Back  of  haiida 30 

-.1   Bor&oe  of  fia- 

Neck 35 

.■ra fi    " 

Forearm,  left,  Iraek  of  fiKit    .   .41) 

tlOH 8    " 

Back BIKHO 

li 9    " 

Ann  and  thigh 80 

rlier  means  of  testing  the  tactile  sense  is  to  place  varioualy- 
tijects  on  tlic  skin  and  to  ask  a  descrijition  of  them,  or  to  trace 
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or  toothpick  answers  well 
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thus  tested  it  is  necessary  to  support  them,  that  no  notion  of  the  pres- 
sure be  given  by  motions  communicated  to  the  joints  and  muscles. 

The  thermic  sense  can  be  quickly,  though  roughly,  examined  by 
first  breathing  and  then  blowing  on  a  part.  In  order  to  estimate  it  more 
exactly  it  is  best  to  use  test-tubes  filled  with  water  at  various  known 
temperatures.  Every  test  requires  that  considerable  surface  come  in 
contact  with  the  skin  for  a  few  moments,  as  the  integument  must  gain 
or  lose  heat  proportionately  before  the  exact  degree  of  temperature  is 
appreciated.  Within  a  few  degrees  of  the  ordinary  body  surface-tem- 
perature— namely,  80°  to  86°  F. — slight  changes  are  not  recognized  in 
health.  Below  this  to  freezing  and  above  it  to  about  150°  F.  a  varia- 
tion of  two  to  five  degrees  is  readily  perceived.  Inability  to  recognize 
temperatures  from  60°  to  70°  as  cool  and  86°  to  100°  as  warm  may 
be  considered  abnormal.  Such  a  condition  is  denominated  <A«*wio-ane»- 
thema,  and,  when  complete,  thei-mo-analgesia.  Those  parts  of  the  skin 
possessing  the  most  acute  tactile  sense  are  also  most  sensitive  to  heat. 

The  term  muscular  sense  is  used  in  two  ways  : 

First.  It  refers  to  the  sensations  arising  in  muscles  themselves.  In 
a  painful  degree  this  occurs  in  a  cramp  or  in  a  tetanizing  &radic  con- 
traction. The  tension  on  muscles  and  tendons  is  no  doubt  subconsciously 
recognized  by  the  coordinating  mechanism,  and  it  is  only  when  these 
sensations  are  greatly  intensified  that  we  take  conscious  note  of  them. 

Second.  By  muscular  sense  we  refer  to  the  ability  to  estimate  the 
weight  of  various  bodies.  This  ability  is  to  such  a  great  extent  a  result  of 
practice  and  varies  so  widely  among  healthy  persons  that  unless  great 
diflferences  of  weight  are  not  appreciated  the  test  gives  little  information 
of  value.  Balls,  such  as  those  employed  in  the  pressure  test,  can  be 
used,  or  attempts  made  to  repeat  a  fixed  number  on  the  dynamometer. 
When  the  sensation  of  tendons,  joints,  and  muscles  is  blunted,  not  only 
is  the  muscular  sense  reduced,  but  knowledge  of  the  position  of  the 
limbs  is  wholly  or  in  part  wanting  and  ataxia  is  present,  as  described 
under  Errors  of  Motility. 

In  certain  conditions,  notably  tabes,  sensation  is  retarded  and  the 
reaction  time  is  greatly  prolonged.  A  painful  impression,  as  by  the 
prick  of  a  pin  on  the  foot,  may  not  be  recognized  and  responded  to  for 
several  seconds.  In  such  cases  the  transmission  of  all  touch  sensations 
is  slow.  We  prick  the  patient,  having  instnicted  him  to  say  "  now  " 
as  soon  as  he  feels  the  needle,  and  note  the  interval,  which,  in  health,  is 
a  small  fraction  of  a  second  only.  The  intelligence  and  promptness  of 
the  patient  materially  affect  the  apparent  length  of  interv^ening  time. 
In  some  instances  a  single  prick  is  recognized  as  two  or  more,  or  a 
painful  impression  is  felt  at  a  distent  point, — ^a  referred  sensaiiony — or 
on  the  opposite  side  of  the  body  at  a  symmetrical  spot,— oZfocAciria. 

Complete  loss  of  sensation  is  properly  termed  anesthesia.  Through 
usage  this  word  signifies  any  degree  of  blunted  sensation,  and  is  qualified 
by  adjectives  such  as  partial,  complete,  or  slight,  as  the  case  may  require, 
and  further  limited  by  such  coml)inations  as  muscle  anesthesia,  tactile, 
thermic,  and  joint  anesthesia.  The  loss  of  the  sense  of  pain  is  called 
analgesia,  and  this  word  is  compounded  in  a  similar  way. 
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Sensation  may  also  be  intensified,  giving  rise  to  hyperesthesia  and 
hyperalgesia.  These  conditions  are  made  evident  by  the  usual  tests,  and 
require  no  extended  review. 

In  addition  there  are  a  host  of  purely  subjective  sensory  disturbanceSy 
described  as  sensations  of  heat  or  cold,  numbness,  prickling,  crawling, 
creeping,  tingling,  heaviness,  deadness,  etc., — parestheske.  Areas  so 
affected  may  show  no  alteration  of  sensibility  when  actually  tested. 
Paresthesise  usually  are  symptomatic  of  general  nutritional  states  or  of 
the  so-called  neuroses. 

Having  determined  a  localized  dyaestheskby  or  condition  of  disturbed 
sensation,  it  is  of  the  first  diagnostic  importance  to  outline  it  as  accu- 
rately as  possible.  Sensation  may  be  disturbed  by  lesions  which  involve 
sensory  paths  at  any  point,  from  the  cerebral  cortex  to  the  terminal 
organs  in  the  muscles  and  skin.  The  dysesthesic  area,  however,  presents 
a  different  and  distinctive  outline  as  various  levels  are  injured. 

If  a  nerve-4runk  or  a  branch  be  injured  by  traumatism  or  disease, 
anesthesia  will  be  limited  to  the  corresponding  anatomical  cutaneous 
distribution.  Per  corUray  if  such  anatomical  area  be  found  to  be  anes- 
thetic, the  inference  is  at  once  justified  that  a  peripheral  lesion  is 
present.  As  soon  as  the  sensory  nerve-fibers  reach  the  spinal  cord  they 
ramify  so  widely  in  the  various  segments  that  it  would  be  impossible  for 
any  spinal  disease  or  injury  to  select  a  given  number  from  all  others. 
Figures  15  and  16  show  these  sensory  areas,  and  should  be  carefully 
studied. 

If  the  spinal  cord  undergo  a  complete  cross-lesion  or  division,  we 
have  loss  of  sensation  in  the  nerve-area  below  the  upper  level  of  the 
injury.  Now,  the  distribution  of  anesthesia  has  relation  to  the  cord- 
segments,  and  not  to  the  nerve-trunks.  For  a  practical  understanding 
of  this  fact  it  is  necessary  to  recall  that  the  body,  from  one  end  of  the 
vertebral  chain  to  the  other,  is  made  up  of  a  number  of  similar  seg- 
ments or  links,  all  more  or  less  perfectly  represented  in  the  skeleton, 
muscles,  viscera,  skin,  and  nervous  apparatus.  In  the  dorsal  region  the 
plan  is  comparatively  simple,  but  as  the  limbs  are  reached  it  is  greatly 
complicated.  If  vertical  sections  of  the  body  were  to  be  made  approx- 
imately on  these  segmental  linas,  it  would  be  requisite  to  place  it  in  the 
all-fours  position,  making  the  coccygeal  end  of  the  vertebral  column  the 
posterior  or  last  segment.  The  diagrams  of  Starr  (Fig.  17)  clearly  show 
this,  and  the  difference  between  the  spinal-segment  area  and  the  nerve- 
trunk  representation  of  sensation  is  apparent.  It  at  once  becomes  plain, 
when  we  find  an  anesthetic  area  corresponding  to  a  spinal-segment  level, 
that  the  lesion  is  in  the  cord  and  at  a  jiarticular  part  of  the  cord  ;  more- 
over, that  its  upper  level  corresponds  to  the  upper  level  of  the  anesthetic 
zone.  Just  above  this  level,  owing  to  the  irritation  of  the  sensory  roots 
of  the  spinal  nerves,  there  commonly  is  a  band  or  girdle  of  hyperesthe- 
sia bordering  the  anesthetic  area.  This  also  serv^es  to  indicate  the  upper 
limit  of  the  spinal  lesion. 

Should  the  cord  injury  involve  only  one  lateral  half  of  the  trans- 
verse cord-section,  the  symptom  complex  of  Broum-Siquard  paralysis 
develops.     The  hemicordal  lesion  causes  complete  loss  of  power  on  the 
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same  side  as  the  lesion  in  all  parts  below  that  point  There  is  also 
usually  a  slight  loss  of  power  below  the  lesion  upon  the  oppoate 
side.  Anesthesia  is  complete  on  the  side  opposite  the  lesion,  below 
its  level.  This  is  due  to  the  fact  that  the  sensory  paths,  upon 
entering  the  cord,  cross  to  the  opposite  side,  and  then  proceed  up- 
ward. The  sensory  roots  entering  the  cord  at  the  point  of  lesion 
are  destroyed  ;  so  that  there  is  upon  the  same  side  of  the  body  a  band 
of  cutaneous  anesthesia  which  marks  the  exact  level  of  the  lesion  of  the 
cord.     It  varies  vertically  in  relation  to  the  extent  of  cord  destroyed. 


The  sensory  roots  entering  the  cord  at  the  upper  margin  and  at  the 
lower  limit  of  the  lesion,  irritated  thereby,  furnish,  both  above  and  below 
the  band  of  anesthesia,  a  varj-ing  band  of  hyperesthesia  on  the  paralyzed 
side.  On  the  opposite  or  anestlietic  side  there  is  also  a  band  of  hyper- 
esthesia due  to  the  irritation  of  the  sensory  root  as  it  crosses  into  the 
contralateral  half  of  the  cord  at  the  upper  level  of  the  destructive  pro- 
cess. This  sensitive  area  is  always  a  little  below  the  hyperesthetic 
band  of  the  paralyzed  side.  The  accompanying  scheme  (Fig.  18)  shows 
the  sensory  tracts  and  the  involvement  of  the  sensory  roots  upon  each 
side.      The  distribution  of  sensory  and  motor  disturbance  is  shown  in 
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figures  18  and  19.  Id  addition,  die  reflexes  are  increased  below  the 
lesioD  on  the  paralyzed  side,  but  abolished  at  the  level  and  throughout 
the  vertical  extent  of  the  lesion. 

Lesions  of  the  internal  capsule  involving  its  posterior  sensory  portion 
give  rise  to  hemianesthesia  embracing  more  or  less  accurately  and  com- 
pletely one-half  of  the  head  and  trunk  with 
the  limbs  on  the  same  side.  It  is  usually 
associated  with  similarly  distributed  motor 
paralysis. 

In  tbe  oerAral  cortex  cutaneous  sensory 
representation  corresponds  probably  quite 
closely  to  the  motor  fields.  Cortical  lesions 
in  this  field  lead  to  paresthetic  disturbances 
of  sensation  that  have  functional  rather 
than  anatomical  limits,  just  as  electrical 
stimulation  of  the  cortex  leads  to  pur- 
posive or  grouped  muscular  movements, 
and  not  to  those  subserved  by  any  spinal 
segment  or  ner\'e-trunk.  In  hysterical 
an&thesia  a  similar  distribution  is  noted, 
the  affected  area  often  having  the  outline 
of  the  suriace  covered  by  a  glove,  sock,  or 
sleeve,  and  limited  with  precision  ta  the 
functional  area  that  is  the  object  of  the 
patient's  attention  or  solicitude. 

Pain  as  a  symptom  is  worthy  of  care- 
ful study.  The  first  inquiry  should  be" 
as  to  its  chnrader.  Is  it  constant  or  in- 
termittent? is  it  periodical?  does  it  appear 
at  a  regular  time  daily,  or  every  other 
day,  or  is  it  worse  at  any  jwirticular  time 
of  the  day?  Then,  is  it  sharp,  lancinat- 
ing, or  dull  and  heavy?  Note  exactly 
the  tliiitribiUion  of  the  pain.  Observe  if 
it  is  limited  to  the  cutaneous  area  of  a 
peripheral  nerve  or  if  it  has  the  distri- 
bution of  a  spinal  segment.  In  every 
instance  of  pain,  seek  for  tendemrxx.  The 
painful  piirt,  during  the  presence  of  jiro- 
tracted  pain,  is  almost  invariably  sensi- 
tive. When  lightly  touched,  certain  por- 
tions of  the  hyperesthetic  surface  will  be 
found  es]>ecially  afFecte<l.  These  mnximol  pointx  of  pain  are  usually 
situated  where  the  sensory  nerves  become  superficial  or  pass  bony 
prominences. 

It  is  lM?Pt  to  cjirefully  outline  thcw  sensitive  areas  with  a  blunt 
point,  as  the  head  of  a  lai^  pin,  uihI  not  trust  to  the  nnigh  gestures  and 
statements  of  patients.     In  other  instances  the  tenderness  can  only  be 


„,  „.  t.  IJ,  l«f,m 
volilpg  ine  icn  bmir  ot  the  ninl ; 
S,  S,  mmHiry  nntn  from  right  ride 
hcKiT ;  Z,  K.  Z,  mvoTT  roots  fTain 
1  >lc)<<  nr  Indy ■,V.W,ua9t.n 
itHted  onlj  it  the  points  A,  B,  t', 

— '  »ro«  1>  hrperm. 


the  rlKht  side  of  the  bad)',  then  in 


66 


NERVOUS  AND  MENTAL  DISEASES. 


detected  by  deep  pressure. 


For  instaDce,  intercostal  neuralgia  produces 
superficial  tenderness ;  pleurisy 
is  marked  by  tenderness  on  deep 
pressure  or  percussion.  To  Dana 
and  Head^  we  owe  a  definite 
knowledge  of  the  relation  of 
cutaneous  sensitiveness  and  pain 
to  visceral  disease.  Head's  work, 
abundantly  verified,  clearly  shows 
that  the  superficial  surface  of  the 
body  is  in  relation  with  the  vis- 
cera through  the  spinal  centers. 
Disease  arising  in  the  vjsc«ral 
portion  of  a  vertebral  segment 
gives  rise  to  pain  referred  to  the 
body  or  somatic  area.  Similarly, 
disease  of  the  spinal  segments 
gives  rise  to  {>ain  and  other 
sensory  disturbances  in  the  skin, 
as  already  (minted  out,  and  in 
the  as,s(xnated  viscera.  These 
areas,  as  mapped  out  by  Head, 
with  their  maximal  points  for 
the  body  and  limbs,  are  pi-e- 
sented  in  figure  20  (A,  B,  C), 
and  the  following  table  shows  tlie  relation  of  t)ie  vLscera  to  these  areas  : 


(BnuMid).    Adhm 

llDts;  hjperathni 


;  hjperathnia  by  dli 


idl<aced  bj  borliDnt*! 


Table  Showing  Areas  op  Pain  Kefebbed  fbom  Viscebal  Disease. 

Heart. — Kret,  2d,  3d,  dorsal  scRments. 
Lungt.—ViT»t,  2d,  3d,  4th,  5th  dorsal. 
Stomach.— Sixth,  7tli,  8th,  9tli  dorsal ;  cardiac  end  from  6th  and  7th, 

Pyloric  end  from  9th. 
Inlatma.—(A)  Down  to  upper  part  of  rectum. 

Ninth,  lUth,  lUh,  and  12th  dorsal 
(B)  Rectum. 

Second,  3d,  and  4th  sacral. 
Liver  and  C«?/-WaA/er.— Seventh,  8th,  9tli,  10th  doreal. 

Perhaps  6th  dorsal. 
Kidn^  and  Ureter.— Tenth,  llth,  and  12th,     The  nearer  the  lesion  lies  to  the 
kidney,  the  mure  ia  the  pain  and  tenderness  associBt4.-d  with  the  10th  dorsal. 
The  lower  the  lesion  in  the  ureter,  the  more  does  the  1st  lumbar  tend  to 

Bladder. — (A)  Mucous  membrane  and  neck  of  bladder. 
First,  2d,  3d,  4th  sacral, 
(B)  Overdintention  and  ineffectual  contraction. 
Eleventh  and  12th  dorsal  and  let  lumbitr, 
iVo»to(e.— Tenth,  llth.  12th  dorsal. 

First,  2d,  3d  sacral  and  5th  lumbar. 
&)idu^fmu. — Eleventh  and  12th  dorsal  and  1st  lumbar. 
T&fti.— Tenth  dorsal. 
Ovary. — Tenth  dorsal. 

'  Head,  "Brain,"  Ivi. 
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Appendages,  etc — EleveDth  and  12th  dorsal  and  1st  lumbar. 
Uterus. — (A)  In  contraction. 

Tenth,  11th,  12th  dorsal  and  1st  lumbar. 
(B)  Os  uteri. 

First,  2d,  3d,  4th  sacral,  and  5th  lumbar  very  rarely. 

A  further  point  elucidated  by  the  same  author  is  the  relation  of  head 
pains  and  aches  to  visceral  disturbances.  Such  pains  and  aches  are 
marked  by  definite  areas  of  sensitiveness  when  at  their  height  and  by 
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Figs.  21,  22,  and  23.— Maximal  points  of  referred  and  associated  pain  on  the  bead  and  face. 


tender  maxima.  Those  maxima,  as  those  upon  the  trunk,  are  j)racti- 
cally  the  tender  points  of  Valleix.  They  arc  much  more  ixTsistent 
than  the  tcn<lcr  areas,  whicli  usually  arc  only  well  marked  when  the 
pain  is  severe  and  gradually  subside  concentrically,  leaving  the  maxima. 
On  the  head  and  face,  as  on  the  trunk  and  limbs,  these  i)ain-areas  have 
segmental  distribution  and  in  no  manner  corresjjond  to  the  peripheral 
nerve-supj)ly. 

Figures  21,  22,  and  23  show  the  cephalic  maximal  points^  and  the 
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following  table  shows  the  relation  of  the  body-viscera  to  these  head- 
points  and  also  to  the  body-areas : 

Table  Showivo  Associated  Painful  Abeas  on  the  Head  Related  to 

Visceral  Disease  in  the  Body. 


AMXA  OS  BODT. 

ASSOCIATBD  ABKA  OM 

Scalp. 

Oroams  in  Particular  Kblatioh  to 

THB8E  ABBA& 

Cerrical,  3 

Frontonasal  (?  ros- 
tral). 

Apices  of  lungs.    Stomach.    Liver. 

CerTical,4 

Frontonasal. 

Dcnaal,  2 

Midorbital. 

Lung.      Heart      Ascending  arch  of 
aorta. 

Doml,  3 

MidiwlutaL 

Lung.     Arch  of  aorta. 

Donal,  4 

Doubtful. 

Lung. 

Donftl,  5 

Frontotemporal. 

Lung.     Heart 

Doml,  6 

Frontotemporal. 

Lower  lobe  of  lungs.     Heart 

Doml,  7 

Temporal. 

Bases  of  lungs.     Heart    Stomach. 

Dorsal,  8 

Vertical. 

Stomach.     Liver.     Upper  part  of  small 
intestine. 

Dorsal,  9 

PftnetaL 

Stomach.   Upper  part  of  small  intestine. 

Doraal,  10 

Occipital. 

Liver.     Intestine.    Ovaries.     Testes. 

Doraal,  11 

Occipital. 

Intestine.      Fallopian  tubes.     Uterus. 
Bladder. 

Dorsal,  12 

Occipital. 

Intestine.     Uterus,  etc 

In  like  manner  disease  within  the  head  and  neck  has  its  referred  pain, 
associated  tender  area,  and  maximal  point.    They  may  be  thus  tabulated : 


Organ  at  Fault. 


Maxima  of  Paik  and  Tenderness. 


Ciliary  muscle  (errors  of  accommo- 
dation)  

Cornea 

Iris 

Vitreous  (glaucoma) 

Retina 

Teeth  (upper  incisors) 

Upper  canine  and  first  bicuspid    .    . 

Upper  second  bicuspid 

Upper  first  molar 

Upper  second  and  third  molars    .    . 

Lower  incisors,  canine,  and  first  bi- 
cuspid      

Lower  second  bicuspid 

Lower  first  and  second  molars  .    .    . 

Lower  third  molar 

Membrani  tympani 

Middle  ear 

Tongue,  tip 

Tongue,  lateral  part 

Tongue,  base 

Tbnsil 

Nose,  olfactory  portion 

Respiratory  portion  and  posterior 
nares 

Larynx 


Midorbital. 

Frontonasal. 

Frontotemporal.      Temporal  and 

maxillary. 
Temporal. 
Vertical. 
Frontonasal. 
Nasolabial. 

Temporal  or  maxillary. 
Maxillary. 
Mandibular. 

Mental. 

Mental  or  hyoid. 

Hyoid  and  pain  in  the  ear. 

Superior  laryngeal. 

Hyoid. 

Vertical  and  behind  ear. 

Mental. 
'  In  ear  and  hyoid. 

Superior  laryngeal.     Occipital. 
I  In  ear  and  hyoid. 
I  Frontonasal  and  midorbital. 

<  Nasolabial. 

:  Superior  and  inferior  laryngeal. 
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Brain  disease  presents  pain  of  two  varieties  :  First.  When  the  me- 
ninges are  involved  there  is  a  local  pain  and  tenderness  on  pressure  and 
percussion.  Second.  In  conditions  of  intracranial  pressure  and  disease 
of  the  brain  proper  there  is  superficial  tenderness  and  the  pain  is  widely 
distributed.  In  the  second  class  of  cases  pain  is  usual  in  the  brow, 
vertex,  occiput,  back  of  the  neck  and  shoulder,  and  similarly  distributed 
tenderness  is  common. 

The  descriptions  of  some  pains  by  patients  are  classical  and  almost 
diagnostic.  The  lightning  pains  of  tabes,  the  gnawing  pains  of  rheu- 
matism, the  burning  pains  of  neuritis,  the  girdle  pains  of  spinal  disease, 
the  lead-cap  pressure  pain  of  neurasthenia,  the  pain  under  the  breast 
and  in  the  groin  in  hysteria,  the  daily  recurring  brow  pain  of  malaria, 
and  the  nocturnal  pains  of  syphilis  have  a  significance  quite  their  own. 
The  circuvistances  under  which  pains  occur  often  throw  light  upon  their 
nature.  Sciatica  and  lumbago  are  provoked  by  motion  and  allayed 
by  rest.  The  head  pains  of  eye-strain  bear  a  distinct  relation  to  ociilar 
employment.  Neurasthenic  pains  always  increase  under  fatigue  or  de- 
pressing— that  is,  exhausting — emotions.  A  pain  that  is  practically 
circumscribed  has  a  tendency  to  spread  to  associated  organs  and  to 
neighboring  areas  after  long  duration,  general  depression,  or  the  onset  of 
any  marked  physical  illness.     It  thus  becomes  generalized. 


CHAPTER  VII. 

THE  SPECIAL  SENSES* 

Sight. — The  eye  presents  many  interesting  and  valuable  symptoms 
in  a  wide  variety  of  nervous  affections.  Its  systematic  examination 
should  be  a  part  of  the  case-taking  in  every  instance. 

The  lids  on  the  two  sides  may  show  a  difference  in  the  palpebral 
opening  due  to  paralysis  or  spasm.  Exact  symmetry  is  the  rare  excep- 
tion in  health,  but  any  marked  acquired  inequality,  unless  due  to  scars 
or  local  conditions,  such  as  conjunctivitis,  irritation,  swelling,  new 
growths,  etc.,  implies  some  variation  of  muscular  control  or  nerve-supply. 
A  falling  of  the  upper  lid,  or  ptosis,  is  a  common  early  symptom  of  tabes 
and  syphilitic  brain  disease,  Avhile  in  a  facial  palsy  an  inability  to  close 
the  lids  is  a  marked  sign.  From  the  same  cause  the  lower  lid  may  be 
everted.  In  hysteria  a  condition  often  confounded  with  ptosis,  but 
really  an  orbicular  spasm,  is  sometimes  encountered.  Blepharospasm  as 
a  limited  facial  tic  is  a  very  (common  affection.  Many  states  of  brain 
and  optic-nerve  disturbance  are  marked  by  the  closed  lids  of  photophobia^ 
which  should  not  be  confounded  with  that  arising  from  inflammatoiy 
conditions  of  the  lids,  cornea,  or  iris. 

Attention  has  already  been  directed  to  the  reactions  and  reflexes  of 
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the  pupik.  Irr^ularities  in  their  outline  or  inequalities  in  size  are  to  be 
carefully  noted,  but  pupillary  deformities  from  antecedent  inflammatory 
processes  or  injuries  followed  by  synechia  must  not  be  mistaken  for  per- 
verted inner\'ation.  Paralysis  of  the  pupillary  muscles  is  iridoplegia ; 
paralysis  of  the  ciliary  muscles— cycfopfe^^ — is  marked  by  the  loss  of  the 
function  of  visual  accommodation.  They  are  usually  found  together, 
and  then  constitute  ophihalmopUgia  interna.  Paralysis  of  the  external 
muscles  of  the  eye — namely,  the  recti,  obliqui,  patheticus,  and  the  eleva- 
tor of  the  lid — is  denominated  ophthalmopleffia  externa. 

The  external  muscles  receiving  their  innervation  from  three  sources, 
the  third,  fourth,  and  sixth  cranial  nerves,  are  very  frequently  involved 
singly  or  in  groups.  This  gives  rise  to  various  deviations  of  the  visual 
axes  of  the  eyes  or  loss  of  power  in  directing  them  conjointly  in  some 
given  direction,  with  resulting  indistinctness  of  vision  or  complete  double 
yisiony—diphpia.  Rarely  a  monocular  diplopia  is  encountered  as  a  pure 
hysterical  symptom,  but  it  may  be  the  result  of  defective  curvatures  in 
the  ocular  media,  as  in  corneal  deformities  from  injury.  The  special 
examination  to  determine  the  muscle  or  muscles  at  fault  in  these  squint 
conditions  will  be  taken  up  under  the  consideration  of  the  diseases  of 
the  cranial  nerves  distributed  to  the  ocular  apj^aratus.  Great  and  un- 
warranted stress  has  been  put  by  some  enthusiasts  upon  a  condition  of 
a  lack  of  balance  among  the  extrinsic  muscles  of  the  eye,  named  hetero- 
phoria.  Of  much  greater  importance  are  errors  of  refraction  and  ac- 
commodation in  myopia,  hyperopia,  and  astigmatism.  They  are  attended 
by  conscious  or  unconscious  efforts  at  clear  vision,  constituting  a  condi- 
tion of  eyestrain  that  may  constitute  an  active  source  of  nerve  waste. 
Extreme  and  constant  deviations  from  the  normal  control  of  the  extrinsic 
eye  muscles  can,  no  doubt,  act  in  the  same  way,  but  slight  variations  in 
conditions  of  ill-health  are  commonly  the  result  and  not  the  cause  of 
such  states.  As  the  general  state  fluctuates,  they  vary  for  better  or 
worse. 

Vision  can  be  readily  tested  by  the  types  of  Jaeger,  and  w4ien  seriously 
defective,  by  having  the  patient  count  fingers  held  in  a  good  light  against 
a  dark  background.  Astigmatic  error  is  roughly  and  quickly  shown  by 
the  use  of  the  numerous  familiar  charts  for  the  purpose.  For  further 
details  reference  should  be  had  to  systematic  works  on  the  eye. 

The  ophthalmoscope  is  one  of  the  most  important  instniments  in  the 
diagnostic  outfit  of  the  neurologist.  An  ability  to  readily  examine  the 
ocular  fundus  at  the  bedside  or  elsewhere  is  one  of  his  most  nee<lful 
accomplishments.  Familiarity  with  the  normal  ophthalmoscopic  picture, 
supplemented  by  experience  in  recognizing  vascular  disturbances,  choked 
disc,  and  atrophy  of  the  optic  nerve,  will  often  render  positive  a  host  of 
otherwise  obscure  indications. 

The  visual  field  is  the  area  over  which  objects  are  visible  w^hile  the 
eye  is  fixed.  In  health  its  limits  are  tolerably  uniform,  being  modified 
alK>ve  and  within  by  the  brow  and  nose.  In  this  field  colors  of  objects 
are  recognized  by  the  normal  eye  at  various  distances  and  in  a  certain 
order  from  the  fixed  point  upon  which  the  gaze  is  directed.  From 
without  inward  come  white,  blue,  yellow,  orange,  red,  green,  and  violet 
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The  form  of  the  test-object  is  perc«ived  before  iie  color  is  apparent, 
as  is  shown  by  the  chart  (Fig.  24). 


Fig.  M.— Normal  tb  1  aeWi  fiii 
'^H  blqs  Bold  li  IncloKd  Ihui 


Tho  visual  field  is  |>eculiarly  modified  by  varioug  diseases.  In  pro- 
nounced hygttria  we  have  usually  a  concentric  uniform  reduction  of  the 
field.  The  color-fields  may  be  reduced  almost  to  the  fixing-point  or 
entirely  obliterated.  Even  more  characteristic  is  a  rearrangement  of 
them  so  that  the  rod  field  overlaps  or  completely  surrounds  the  blue. 
The  relation  of  red  and  blue  is  therefore  to  be  remembered.  In  lobaceo 
and  alcohol poigoning  and  otlier  toxic  conditions  the  fields  are  sometimes 
greatly  contracted  and  present  blind  areas,  or  ncrfoHinto,  Destructive 
diseases  occurring  buck  of  the  globe  may  cut  off  a  portion  of  the  field, 
producing  hemiopia,  xcotomai'i,  central  bUndvesx,  concentric  blindness,  or 
blindness  in  a  qtiadrant  of  tlie  field,  as  tlie  fibers  or  centers  related  to 
the  given  area  are  involved. 

To  test  the  field  of  vision  a  perimeter  is  of  service,  and,  for  accurate 
examinations  and  records,  indispensable.  Roughly  it  can  be  done  by  plac- 
ing the  patient  opjKisitc  a  fixed  ]K>iut  on  a  bare  black  or  dark  wall,  at  the 
distance  of  aliout  a  foot.  With  one  eye  covered  he  is  onlercd  to  main- 
tain his  gaze  unswer%'ingly  on  the  fixed  [wint.  A  small  white  object, 
preferably  aliout  a  centimeter  in  diameter,  is  brought  into  the  field  from 
the  peripherj'  along  various  lines  radiating  from  the  fixed  point  and  the 
sjvrt  marked  at  which  it  is  first  jjcrceivcd  by  the  patient.  By  joining  a 
series  of  such  points  the  outline  of  the  field  is  constructed  and  the 
various  color  limitations  are  similarly  defiutnl  by  noting  the  distanc«^  at 
which  the  color  of  tho  test-objetrt  is  clearly  rec<^ized,  Ijarge  blind 
spots  may  in  this  way  sometimes  be  detected,  the  test-object  being 
carrie<l  across  the  field  to  the  fixing-]K»int.  The  normal  blind  spot  coi^ 
responding  to  the  opttc  papilla  must  not  be  mistaken  for  a  symptom  of 
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disease.  More  roughly  stiU  the  field  can  be  rapidly  tested  by  facing  the 
patient  at  a  distance  of  about  two  feet  He  is  then  directed  to  look  you 
steadily  in  the  eye  opposite  the  one  to  be  tested  ;  that  is,  if  the  patient's 
left  eye  is  under  examination,  he  looks  at  the  examiner's  right  A  small 
object  is  brought  into  the  field  of  view  in  a  plane  midway  between  the 
patient  and  physician,  and  the  distance  at  which  it  is  recognized  is  noted. 
At  the  same  time  the  examiner's  own  perception  furnishes  a  check 
and  measure  to  the  test 

The  subjects  of  DaMonism,  or  oohr^bUndnesSf  are  congenitally  defective 
in  color  perceptions.  Some  have  complete  dchromatapsiay  everything  to 
tliem  being  probably  of  a  neutral  tint ;  others  do  not  distinguish  some 
elementary  colors,  as  red  from  green ;  and  others,  again,  fail  to  detect 
marked  shades  of  the  same  color.  This  defect  would  modify  tests  of 
color-fields  accordingly. 

Hearing. — The  sense  of  hearing  is  most  often  modified  by  local 
conditions  in  the  meatus  and  middle  ear.      Our  usual  problem  is  to  de- 
termine whether  the  nerve-apparatus  is  impaired.     To  this  end  we  note 
at  what  distance  on  either  side  the  patient  can  hear  a  watch,  remember- 
ing that  in  advanced  years  such  high-pitched  sounds  are  not  heard  so  read- 
ily as  lower  tones,  like  those  of  the  voice.     If  the  watch  is  not  heard 
through  the  air,  the  ear  should  be  closed  by  pressing  in  the  tragus  with 
the  finger  and  the  watch  brought  into  contact  with  the  root  of  the 
zygoma,  the  mastoid  process,  the  parietal  bone,  or  the  teeth.     If  it  is 
now  heard,  the  diflSculty  is  presumably  in  the  conduction  apparatus,  and 
not  in  the  nerve.     This  can  be  confirmed  by  using  a  tuning-fork  in 
Rinne's  test.      Set  it  in  vibration  and   place  the  handle  against  the 
mastoid  or  zygoma,  the  meatus  being  closed.      When  no  longer  heard, 
unstop  the  ear  and  hold  the  still  vibrating  fork  close  to  it       The  nor- 
mal ear  will  detect  tones  through  the  air  that  do  not  reach  it  by  bone- 
conduction,  but  if  there  be  obstruction  in  the  external  or  middle  ear,  the 
bone-path  will  be  the  more  acute.      The  formula  is  B.  C.  >  A.  C.  or 
B.  C.=A.  C.     If  there  is  no  recognition  of  high  or  low  tones  by  bone- 
conduction,  the  nerve-apparatus  is  imdoubtedly  diseased,  or  if  with  hear- 
ing greatly  reduced  A.  C.  >  B.  C.  is  found,  the  probability  is  that  the 
nerve  is  diseased. 

Auditory  hyperesthesia  is  occasionally  encountered  in  acute  cerebral 
meningeal  conditions  and  in  hysteria.  Severe  headaches,  meningitis,  and 
many  cerebral  aifections  are  marked  by  dysaeousia, — sounds  producing 
discomfort, — which  may  or  may  not  be  attended  by  real  auditory  hyper- 
esthesia. In  the  relaxation  of  the  tensor  tympani  muscle  attending  facial 
palsy  low  notes  are  heard  with  unusual  distinctness,  while  those  of  high 
pitch  may  not  be  so  clearly  perceived  as  in  health. 

Subjective  sounds,  varying  from  an  insignificant  tinnitus  to  pronounced 
and  formulated  auditory  hallucinations  or  loud  explosions  in  the  head, 
are  referred  to  with  great  frequency  by  nervous  invalids.  Their  starting- 
point  is  not  rarely  in  the  external  or  middle  ear.  Irritation  of  the  audi- 
tory centers  and  nerve,  however,  is  sometimes  the  cause. 

Involvement  of  the  labyrinth  or  of  its  nerves  is  marked  usually  by 
veriigOj  and  in  extreme  cases  by  forced  movements  in  a  given  direction. 
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which,  as  in  Meniere's  disease,  may  present  attacks  of  great  sadden- 
ness,  throwing  the  patient  to  the  ground.  The  space  sense  with  equili- 
bration is  disturbed. 

Finally,  in  no  case  of  obscure  brain  symptoms  should  the  possibility 
of  extension  of  infection  from  suppuration  in  the  middle  ear  and  mas- 
toid be  forgotten, — a  condition  that  specular  examination  and  local 
searching  should  reveal. 

Smell. — The  sense  of  smell  may  be  reduced  or  obliterated  in  one 
or  both  nostrils.  It  is  necessary  to  test  them  separately,  closing  firmly 
the  opposite  anterior  naris.  The  inspiratory  efforts  should  not  be  too 
vigorous,  as  thereby  the  test  odor  may  reach  both  nasal  spaces  through 
the  pharynx.  In  selecting  the  test^material,  pungent  odors  or  irritants, 
such  as  ammonia  or  tobacco-snuff,  should  not  be  employed.  In  hysteria 
anesthesia  of  the  mucosa  may  be  associated  with  absence  of  the  sense  of 
smell,  so  that  the  strongest  irritation  gives  rise  to  no  response ;  other- 
wise, when  the  olfactory  nerve  is  completely  destroyed,  stimulants  and 
irritants  have  their  usual  effect.  It  is  also  well  to  choose  an  odor 
with  which  the  patient  is  familiar,  and  to  recollect  that  people  vaiy 
greatly  in  keenness  of  scent.  The  sense  of  smell  is  greatly  impaired 
by  nasal  catarrhal  trouble,  and  is  often  practically  lost  during  a  severe 
cold  in  the  head.  Degeneration  of  the  fiflii  nerve,  which  supplies 
common  sensation  to  the  nasal  mucous  membrane,  also  lessens  its 
acuteness. 

Occasionally  the  sense  of  smell  is  greatly  intensified.  Hallucinations 
of  smell  are  rare,  and  in  several  cases  have  been  found  to  depend  upon 
disease  in  the  temporosphenoidal  lobe. 

Taste. — Pure  taste  sensations  arc  the  recognition  of  bitter,  sweet, 
sour,  and  salt.  When  a  taste  is  associated  with  an  odor,  we  speak  of  a 
flavor,  and  it  requires  the  participation  of  the  olfactory  nerve,  usually 
stimulated  by  way  of  the  posterior  nares.  Flavors,  in  consequence,  are 
lost  with  the  loss  of  smell,  and  not  with  the  loss  of  taste.  The  margin 
and  tip  of  the  tongue  are  more  sensitive  to  sours  and  salts,  while  the 
base  and  pharyngeal  pillars  best  recognize  bitter  and  sweet.  The  en- 
tire gustatory  area,  which  includes  the  dorsum  of  the  epiglottis  and  even 
a  portion  of  the  rima  glottidis,  as  well  as  much  of  the  pharyngeal  wall, 
distinguishes  all  tastes  more  or  less  readily. 

For  the  purpose  of  testing  taste,  solutions  of  sugar,  quinin,  citric  acid, 
and  salt,  or  the  powdered  substances,  answer.  The  tongue  should  be 
protruded  and  the  test-substance  applied  to  a  small  area.  Some  moments 
are  usually  reijuired  before  the  taste  is  perceived.  The  galvanic  electric 
current  furnishes  a  simple  and  reliable  agent  Two  probe-pointed 
metallic  electrodes  a  few  millimeters  apart  are  placed  on  the  portion  of 
the  tongue  to  be  tested,  and  a  non-painful  current  from  one  or  two  cells 
of  a  few  milliamperes'  volume  is  used.     A  metallic  taste  is  elicited. 

Taste  is  lost  from  the  tip  of  the  tongue  in  lesions  of  the  facial  nerve 
involving  the  chorda  tympani,  and  from  the  rest  of  the  gustatory  area  in 
lesions  of  the  fifth  nerve  involving  its  lower  division.  Hemiplegic  states 
rarely  show  a  one-sided  loss  of  taste,  while  the  hemianesthesia  of  hys- 
teria, when  pronounced,  is  usually  marked  by  ageusia  on  the  same  side. 
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Perversions  of  taste — parageusia — and  increased  sensitiveness — 
hypergetma — are  sometimes  encomitered  in  neurotics  and  hysterics. 
Objective  taste  sensations  are  also  rare^  but  may  furnish  the  aura  of  an 
epileptic  attack  or  be  dependent  upon  local  irritation  of  the  trunks  of 
the  nerves  of  taste,  as  in  ear  disease  affecting  the  chorda  and  facial 
nerve. 


CHAPTER  VIII. 


There  are  as  many  kinds  of  speech  as  there  are  avenues  to  conscious- 
ness and  routes  therefrom.  We  have  spoken  language,  written  and 
printed  speech,  gestures  and  emotional  attitudes  that  portray  ideas  and 
serve  as  media  for  the  communication  of  ideas.  Consequently,  speech 
may  be  modified  by  disease  in  innumerable  ways  as  the  successive  levels 
of  the  nervous  system  are  invaded,  and  every  variety  of  speech  may  be 
disturbed  either  in  its  perceptive  or  emissive  channel. 

The  emission  of  vocal  speech  requires  mechanically  the  coordinate 
action  of  the  mouth  parts,  the  larynx,  and  the  chest-muscles  of  respira- 
tion.   McJformaiions  of  the  nose,  throat,  mouth,  and  larynx  are  attended 
with  diflSculty  in  shaping  the  resonant  chamber  for  the  precise  modifica- 
tions of  vocal  sounds  in  the  production  of  spoken  language.     Ctefi-palatey 
closed  nasal  spaces^  and  tied-tongue  are  not  uncommon  conditions  of  this 
variety.     They  cause  difficulty  mainly  in  the  pronunciation  of  the  con- 
sonant sounds.     If  we  are  familiar  with  the  physiology  and  mechanism 
of  consonant  production,  we  have  the  key  to  diagnosis. 

For  this  purpose  the  accompanying  chart,  slightly  modified  from 

Phy8Ioia)gical  Table  of  Consonants. 
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Wyllie/  is  of  great  importance.  He  divides  consonants  into  voice- 
less and  vocal^  bjr  their  pronunciation  is  or  is  not  devoid  of  laryngeal 
sound.  By  having  the  patient  pronounce  these  letters,  or  phrases  con- 
taining them,  the  seat  of  the  difficulty  is  at  once  recognized.  For  in- 
stance, in  the  palatal  palsy  of  diphtheria  the  posterior  linguopalatals  and 
the  nasal  resonants,  especially  Ng,  which  depend  on  the  separation  of  the 
nasal  spaces  from  the  pharynx  by  the  soft  palate,  are  slurred  or  lost. 

Stammering,  or  stuttering,  is  a  speech  defect  attended  by  difficulty 
in  attacking  properly  the  enunciation  of  words  beginning  with  certain 
consonants.  These  consonants  are  reiterated  with  more  or  less  spasmodic 
respiratory  effi)rt,  and  finally  the  word  either  drops  out  or  is  explo- 
sively spoken.  There  is  always  more  or  less  incoordination  in  the 
needed  nmscular  combinations. 

Speech  in  idiots  and  infants  often  consists  of  the  iteration  of  a  sylla- 
ble or  single  sound  {lolling)  or  the  repetition  of  the  final  word  or  phrase 
overheard  by  them,  without  reference  to  its  meaning, — echolaUcu  In  mul- 
tiple sclerosis  the  speech  becomes  deliberate  and  each  syllable  is  pro- 
nounced with  the  distinctness  of  scanning.  In  general  paresis  the  words 
are  jumbled.  The  patient  catches  in  the  middle  of  words,  repeats  sylla- 
bles, slurs  sounds,  and  omits  terminals  or  even  important  w^ords.  This 
is  called  syllable  stumbling.  In  hereditary  ataxia  the  speech  shows  the 
incoordinate  control  of  the  musculature  of  vocalization  and  is  usually 
slow,  monotonous,  and  unmodulated.  In  cerebral  palsies  with  athetosis 
speech  may  be  characteristically  modified  by  the  spasmodic  actions  of 
the  muscles  of  the  tongue,  throat,  and  chest.  It  is  explosive,  sputtering, 
now  slow,  now  fast,  and  the  tone  qualities  are  uncontrolled.  In  hysteria 
persistent  aphonia  is  a  frequent  symptom,  a  whispering  voice  only  re- 
maining. Complete  mutism  may  also  develop  slowly  or  suddenly  in  this 
malady,  but  voice  sounds,  as  in  coughing  or  sneezing,  usually  remain  to 
show  the  neurotic  character  of  tlic  disturbance.  In  progi'essive  bulbar 
palsy  the  paralysis  of  the  tongue  is  early  marked  by  indistinctness  of 
speech  and  a  loss  of  the  lingual  consonant  sounds.  If  the  lips  are 
weakened,  the  labials  can  not  be  produced,  and,  finally,  through  paralysis 
of  the  tongue  and  larj'nx,  vocal  speech  is  reduced  to  inarticulate  noises. 

In  diseases  marked  by  tremor,  as  in  alcoholisniy  Qraves^  disease,  and 
paralysis  agitans,  the  voice  is  als(3  tremulous.  Depression,  excitement, 
and  the  emotions  generally  are  manifest  in  the  timbre  and  modulation  of 
the  voice.  The  deaf  are  inclined  to  speak  in  a  monotonous,  high,  or 
more  often  low,  tone  that  is  quite  peculiar  to  them. 

Aphasia. — Organic  disease  of  the  brain,  throwing  out  of  operation 
the  various  cortical  centei's  related  to  si)eech  or  breaking  up  their  con- 
necting channels,  prcxluces  peculiarly  interesting  phenomena  that  require 
very  careful  examination.  Any  of  the  qualities  or  varieties  of  speech 
may  be  affecjted,  or  almost  any  combination  of  defects  may  be  present  in 
a  given  case.  Practically  we  have  to  investigate  both  spoken  and  written 
speech  and  to  determine  first  how  they  are  receiveil  and  apprehended, 
and,  second,  how  conceived  and  expressed.     In  other  words,  we  try  to 

1  *'  Disorders  of  Speech,"  Edinburgh,  1894. 
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determine  whether  the  difficulty  lies  in  the  entrance-channel  or  the 
receptive  center  on  the  one  hand,  or  in  the  formulating  center  and  the 
emi^ive  route  on  the  other. 

Take,  first,  the  reception  of  spoken  speech.     Is  the  hearing  good,  tested 

by  watch,  tuning-fork,  voice,  and  various  sounds?     If  so,  does  the 

patient  understand  the  words  used  ;  or  is  he  word-deaf- — that  is,  while 

hearing  words  does  he  fail  to  appreciate  their  meaning  ?     Test  this  by 

directing  him  to  execute  certain  movements — to  shut  his  eyes,  clap  his 

hands,  etc 

Second,  how  does  he  produce  spoken  speech?  Is  it  reduced  to  a 
di^le  expletive  or  phrase,  or  is  he  completely  dumb  ?  Does  he  forget 
names  of  common  objects  {amnesia  verbalis),  stammer,  slur,  stumble,  or 
reiterate?  Does  he  miscall  objects  with  which  he  is  familiar  (paraphra- 
m\  and  is  he  aware  of  his  mistakes?  Is  his  speech  a  jargon  of  mean- 
ii^less  sounds  or  words  strung  together  like  beads  ?  If  dumb,  can  he 
write  his  answers?  and  if  he  can  not  write,  can  he  indicate  with  his 
fingers  the  number  of  syllables  in  the  names  of  objects  pointed  out  to 
him?  Finally,  can  he  repeat  or  echo  wliat  is  said  to  him,  or  is  he 
inclined  to  echo  his  own  words  or  expressions  ?  does  he  understand 
his  repeated  words  ? 

Written  Speech. — If  vision  is  good,  does  the  patient  understand 
written  or  printed  questions  ?  This  can  best  be  determined  by  writing 
simple  commands,  as,  stand  up !  sit  down  !  give  me  your  hand !  and 
not  by  questions  that  can  be  answered  by  a  nod.  Proper  responses 
show  comprehension.  If  the  written  questions  or  commands  are  only 
partially  understood,  we  must  attempt,  by  repeated  tests,  to  decipher  the 
limitations  of  his  alexia^  Secondly,  does  he  write  ?  If  agraphia  is  not 
present,  does  he  use  wrong  nouns  (paragraphia),  repeat  letters  or  words, 
or  make  serious  omissions  ?  Can  he  write  from  dictation  and  from 
copy,  and  does  he  then  understand  what  he  thus  writes  ? 

When  other  speech  avenues  of  the  mind  are  blocked  or  only  partly 
obstructed,  the  recognition  of  gestures,  their  use  and  repetition,  should 
be  noted.  Some  patients  do  not  recognize  gestures  (amirnia),  or  employ 
wrong  gestures  in  attempting  to  explain  themselves  ( paramimia). 

To  some  patients  objects  have  lost  their  meaning,  so  that  familiar 
things  and  intimate  friends  are  not  recognized, — a  condition  called  mind- 
blindness.  The  sense  of  touch  may  still  furnish  information  to  the  mind 
that  has  lost  its  recognition  of  visual  impressions,  so  that  a  piece  of 
money  or  familiar  object  may  be  correctly  named  when  placed  in  the 
hand,  though  unrecognized  by  sight. 

The  handwriting,  especially  with  the  pen,  in  many  cases  furnishes 
diagnostic  evidence  of  great  value,  as  well  as  a  means  of  studying  the 
progress  of  the  disease.  A  hand-magnifier  will  often  bring  out  peculi- 
arities that  are  not  readilv  seen  bv  unaided  vision,  and  for  the  same 
pur|K)se  photographic  enlargement  may  be  used.  AVhen  abnormalities 
are  slight  or  only  suspected,  a  specimen  from  something  written  several 
raontlis  or  years  before  will  serve  as  a  proj>er  basis  for  com])aris()n. 
Appropriate  allowances  for  youthful  growth  or  the  decrepitude  of  age 


68  NERVOUS  AND  MENTAL  DISEASES, 

must  be  made.  The  education,  habitude  of  writing,  and  physical  con- 
dition at  the  time  are  alsoto  be  considered.  As  a  rule,  in  health  the 
down  strokes  are  made  with  more  strength,  precision,  and  rapidity  than 
the  other  written  lines.  If  they  show  inequalities,  tremor,  waves,  or 
marked  angularities,  the  significance  is  greater  than  the  appearance  of 
these  anomalies  in  the  upward  lines  or  connecting  curves.  The  signing 
of  the  patient's  name,  for  those  who  write  it  frequently,  becomes  quite 
automatic,  and  often  fails  to  fairly  show  the  character  of  the  disturb- 
ance. It  is  well  to  dictate  some  ordinary  sentence,  to  have  the  patient 
copy  a  paragraph  from  a  newspaper,  or  write  a  little  account  of  his  ill- 
ness. Many  times  it  is  only  after  writing  a  few  minutes  that  the  diffi- 
culty manifests  itself.  This  is  particularly  true  in  writers'  cramp.  In 
general  paresis  the  first  of  a  letter  page  may  be  well,  firmly,  and  co- 
herently written,  the  latter  part  showing  tremor,  inequalities,  omitted 
words,  and  incoherence.  Blots,  spatters,  and  wavering  lines  demonstrate 
the  ataxia  of  the  patient.  The  aphasic  shows  his  cerebral  lacunte  by 
using  wrong  words,  by  writing  jargon,  and  by  the  repetition  of  letters, 
syllables,  and  words  or  phrases  when  not  intended. 

Mirror-ipriting  is  a  variety  in  which  the  letters  are  formed  back- 
ward, like  printers'  type,  and  appear  projwrly  when  viewed  in  a  re- 
flecting surface.  Ijcft^handed  children  often  write  thus  naturally,  and 
it  has  been  noticed  in  hyst(?rics  and  degenerates.  Rare  eases  of  mirror^ 
speech  have  been  recorded,  in  which  words  were  inverted  by  syllables  or 
literally. 

Varieties  of  handwriting  are  given  in  the  description  of  the  various 
diseases  which  present  such  jwculiarities. 


Finally,  photography  furnishes  a  most  valuable  adjunct  to  case-taking 
when  any  peculiarity  of  conformation,  attitude,  gait,  or  facial  expression 
is  observed.  Serial  photographs  vividly  present  the  course  of  the  dis- 
ease. The  use  of  a  ca8e-t)ookf  j)r()perly  pre|)areil,  is  of  the  utmost  value 
to  systematize  the  examination  and  st^cure  a  full  but  concise  ret^ord. 
The  following  form  may  serve  as  an  outline,  requiring  to  be  proi)erly 
spaced  for  actual  use  : 
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Form  fob  Neurological  Case-book  Page. 

AVimc' Xationality DaU 

Residence Age Cicil  Condition Children 

Onijxttion Heredity.. — _... 

Hfcdth  Hi-itory  ~ - 


Injuries  

Habits 

Present  lUnfifs 


Atimentarjf  Sjfttem 
Cireulator}f  Sjfstem 
Retpiratorjf  Syttem 
Teyumentarif  Sy9tem 
Genito-urimary  Sif$tem 
Pulite  Temperature 

General  Appeartmee 
Attitude 
Gait 

Motor  Condition 


PRESENT  CONDITION. 
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Sphincters 

Senmv  Conditions 

Snhjectire 

Objfdire 

Muteular 

Ddaifed 

Thermic 

Diminished 

hienmfied 

Pain 

Eedrk  Conditions 


Weight 


Uds 

PupiU 

Monetments 

MMOM 

Field 
FMmdus 

Ears 

Deformities 
Hearing 

\  Sense  of  Smell 

^fouth 

IJps 

Tongue 

Palate 

A  rtieulation 

Voice 

Aphasia 

Deglutition 

TaMe 

Brain 

Jfemory 

Logical  Poncert 

Emotions 

Contieiousness 

Vertigo 

Sleep 


Trophic  Conditions 


Dingrums 
Treatment 


Spinal  Cord 

Superior  Reflexes 
Deep  ReHexes 
Coordination 
Spinal  Column 

Handwriting 
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DISEASES  OF  THE  CEREBRAL  MENINGES  AND 

CRANIAL  NERVES. 


CHAPTER  I. 


THE  CEREBRAL  MENINGES— PACHYMENINGmS  AND 

PIAL  HEMORRHAGE. 

Anatomical  Considerations. — ^The  coverings  of  the  brain  are 
admirably  suited  to  protect  it  from  injury  and  infection.  Guarded  ex- 
ternally Jf)y  the  skull  and  the  scalp-pad,  it  is  intimately  enveloped  by  the 
dense^  fibrous  dura  mater  in  a  practically  sealed  sac.  The  usual  anatom- 
ical descriptions  of  the  cerebral  meninges  are  misleading.  Ordinarily 
three  distinct  membranes  are  named  and  described,  when  in  reality  there 
are  but  two.  Lining  the  skull  we  have  the  dura  mater,  serving  as  an 
internal  periosteum  for  the  cranial  bones  and  furnishing  in  part  their 
vascular  supply.  It  is  entirely  free  from  the  brain,  but  gives  off  sheaths 
to  the  cranial  nerves  and  the  large  vessels  at  their  exit  from  the  skull, 
and  supplies  venous  cliannels  or  sinuses  for  the  return  circulation  of  the 
encephalon.  The  dural  fold  between  the  cerebral  hemispheres  and  the 
tentorium  cerebelli  afford  support  and  protection. 

In  normal  conditions  the  brain  fills  the  cranial  cavity  fully,  and  its 
soft  covering  membrane  is  everywhere  in  contact  with  the  inner  surface 
of  the  dura.  The  interval  which  separates  them  is  called  the  subdural 
apace.  No  actual  space,  however,  exists,  the  two  membranes  being 
smoothly  applied  to  each  other  and  only  separated  by  disease  or  mechan- 
ical means. 

Closely  investing  the  brain  is  the  pia  maier^  made  up  of  two  layers 
or  membranes  very  loosely  attached  by  delicate  meshes  of  fibrous  tissue. 
The  outer  can  be  easily  stripped  from  the  under  layer,  and  constitutes 
what  is  usually  described  as  the  arachnoid.  The  alleged  double  layers 
and  spaces  of  the  so-called  arachnoid  can  not  be  demonstrated  and  do 
not  exist.  This  outer  pial  layer  we  may  call  the  arachnopia.  Between 
it  and  the  under  layer,  or  visceral  pia,  is  a  varying  space,  the  pial  space, 
filled  with  a  delicate,  open,  reticular  network  of  fibrous  tissue  containing 
cerebrospinal  fluid  or  lymph.  It  is  an  enormous  lymph-space.  At  the 
gyral  grooves  the  visceral  pia  dips  to  the  bottom  of  the  sulci.  It 
everywhere   closely   adheres    to    the   brain-cortex,  which    it    follows 
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thn>iigh  the  transveise  fissure  into  tlie  veiitrieiilar  spaces,  furnishing  the 
velum  itittTpusittiiQ  ond  bearing  the  uhoroid  plexusea.  The  nrtu-hnopia 
liridgt^s  over  the  siilei.  This  arrangement  at  the  great  fissures  and  at 
the  baf*  of  the  bruin  in  the  iiitervalu  between  the  uerebrum,  cerebellum, 
atid  medulla  forms  !ymph-reser\-oira,  which  are  eontinuous  with  the  pial  I 
spaces  of  the  spinal  cord  through  the  foramen  magnnm.  Delicate  proo- 
esses  of  the  pia  also  acoom|iany  the  cmnial  nerves  and  vessels  front  the 
sktill,  and  are  continuous  with  the  extracranial  lymph-channels. 

Between  the  pial  layers  the  cerebral  veseels  ramify.     As  they  pene- 


trate the  cortex  both  arteries  and  veins  are  accompanied  by  deli- 
cate sheaths  of  the  visceral  pia,  which  form  the  perivascular  lymph- 
spaces  of  the  brain.  The  great  pyramidal  cells  of  the  cortex  are 
eacapsuled  by  diverticula  from  these  irerivascular  lymph-cliannels,  and 
are  thus  nourished.  lu  a  manner,  tlierefore,  these  most  imirertant  cor- 
tical elemeiits  may  be  considered  as  appendages  of  the  pia,  with  which 
ihey  have  such  ultimate  anatomical  relations.  The  |»ia  also  pushes  up 
llie  Pacchionian  bodies  into  the  vascular  area  of  the  dura  near  the  venous 
sinuses  at  the  vertex.  These  bodies  are  supposetl  to  fnrnish  an  outlet 
for  the  meningeal  lymph. 
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The  brain  is  constantly  changing  in  bulk  through  variations  in  vascu- 
larity due  to  mental  or  physical  activity.  This  would  be  impossible 
wen;  it  not  for  the  ready  displacement  of  the  cerebral  fluid.  Losses  of 
brain-substance  by  atrophy  or  otherwise  are  mechanically  compensated 
in  bulk  by  an  increase  in  the  pial  fluid  and  the  hydrostatic  balance  is 
preH(»rved.  The  wide  ramifications  of  the  pial  structure  through  the 
substance  of  the  brain,  its  lymphatic  prolongations,  and  its  ventricular 
relations  make  j)lain  many  of  the  symptoms  of  meningitis  and  account 
for  the  serious  sequels  of  the  disease. 


INFLAMMATION  OF  THE  DURA  MATER— PACHYMENINGmS. 

The  dura  mater,  though  a  tough,  resisting,  fibrous  structure,  is  subject 
to  inflammatory  invasion.  As  the  outer  or  inner  surface  is  affected,  we 
speak  of  pachymeningitis  externa  and  paehymeningiils  irUema. 

Pachymeningitis  externa  is  not  a  clinical  unit.  When  the  outer 
surface  of  the  dura  becomes  inflamed,  it  is  always  a  secondary  condition, 
th<»  result  of  the  extension  to  it  of  infection  from  adjoining  structures. 
Fractun\s  of  the  cranium  attended  by  sepsis,  osteitis,  necrosis,  and  new 
growths  in  the  cranial  bones  may  be  its  starting-point.  Suppuration 
of  the  middle  ear  sometimes  propagates  inflammation  to  the  dural  cov- 
ering of  the  temporal  bone.  A  cranial  gumma  may  incite  it.  Usually 
it  is  limited  in  extent.  Very  rarely  considerable  accumulations  of 
purulent  material  betsveen  the  dura  and  the  skull  may  strip  the  mem- 
brane from  the  bone  and  occasion  cerebral  disturbance  by  localized 
pressure. 

The  dura  becomes  thickened  and  forms  strong  adhesions  to  the  inner 
surface  of  the  cranial  bones.  The  danger  consists  in  a  resulting  sinus 
thrombosis  or  in  septicemia.  The  treatment  is  that  of  the  surgical  con- 
dition of  which  the  pachymeningitis  is  the  sequel. 

Pachymeningitis  interna,  pachymeningitis  haemorrhagica,  or 
hematoma  of  the  dura  mater,  is  a  chronic  inflammation  of  the  inner 
Hurfacic  of  the  dura  mater  marked  by  one  or  more  hemorrhagic  mem- 
branous layers. 

Etiologry- — The  arterial  changes  resulting  from  alcoholism  are  fre- 
quently at  the  bottom  of  this  condition.  In  undoubted  instances  the 
c>ong(istion  following  alcoholic  abuse  has  determined  the  vascular 
rupture  that  furnishes  the  laminated  membranes.  In  dements,  and 
<jH|)ecially  in  paretic  dements,  it  is  a  common  post-mortem  finding.  In- 
fijctiouH  maladies,  the  exanthemata,  erj^sipelas,  and  cachectic  states, 
espcjcially  those  marked  by  purpuric  conditions,  as  scurvy,  sometimes 
lead  to  it.  It  is  more  frequent  among  men  than  among  women,  and 
aj)j)ears,  as  a  rule,  early  or  late  in  life. 

Pathologrical  Anatomy. — Internal  pachymeningitis  is  essentially 
characterized  by  the  thickening  of  the  dura  and  the  deposition  inter- 
nally of  laminated  new  membranes  of  hemorrhagic  origin.  ^  These 
layers  vary  in  number  from  two  or  three  to  as  many  as  twenty,  and  in 

»  Meyer,  "Path.  Report,  111.  Eastern  Ho  996, 
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CODsfaitency  from  that  of  freshly  extravasated  blood  to  tou^,  well- 
or^uiz«d,  leatliery  membranes.  Tltev  iirt-Bt-nl,  ufc-nrding  to  their  age, 
ibe  twiors  of  blood  under  similar  cin'unistapces  elsewhere.  The  new 
ones  are  brigfit  red,  tlie  older  ones,  yellow.  They  are  only  slightly  adhe* 
rem  tn  the  dura  and  to  one  another  by  fibrous  connections,  and  are  (jUite 
\~ascalar  when  of  tiome  age.  Their  blood-vessels  are  delicate,  poorly 
developed,  and  readily  degenerate,  thus  furnishing  new  hemorrhages, 
whivh  separate  the  older  layers  or  form  new  ones  on  the  cerebral  sur- 
faee.  .A.dhcsions  to  the  aniehnopiu  are  pnictieally  wanting.  The  cere- 
bral convolutions  are  flattened  if  the  stratifietl  new  formation  attains 
considerable  proportions,  and  tlie  cranial  bones  may  also  present 
pressnre  atrophy.  In  children  tlie  ossification  of"  sutures  ami  fonta- 
nels is  retarded.     This  form  of  dural  disease  is  usuallv  found  at  the 
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vertei,  in  the  distribution  of  the  middle  meningeal  arteries  over  the 
motor  sone,  but  occasionally  the  basal  fosss  are  involved. 

Symptoms. — The  symptoms  of  the  early  stage  before  hemorrhages 
have  occurred,  and  when  the  process  is  purely  inflammatory-,  are  very 
vagtie.  In  many  cases  no  susjiieion  of  the  disease  has  been  raised 
during  life.  The  first  recognizable  symptoms  attend  the  formation  of 
a  hematonia  lai^  enough  to  produce  cerebral  imlications.  These  con- 
sist of  |»in  in  the  head,  intellectual  troubles,  loss  of  memory,  awkward- 
ness in  muscular  movements,  insomnia,  vertigo,  rarely  vomiting,  limited 
or  Jueksonian  convulsions,  apoplectiform  attacks,  and  monoplegias 
pi^senting  remissions.  The  temperature  is  fickle  and  uninstructive. 
During  the  convulsive  attacks  it  attains  a  high  d^ree,  hut  in  the  inter- 
vals mar  be  subnormal,  normal,  or  slightly  elevated. 

Courae. — As  the  early  symptoms  escape  recognition,  the  duration 
of  the  disease  is  indeterminate.     It  usually  runs  a  protracted  course, 
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and  may  in  rare  instances  terminate  in  recovery,  with  resorption  of  most 
of  the  new  tissue.  As  it  is  practically  an  expression  of  a  serious  or 
hopeless  underlying  condition,  the  ordinary  end  is  death.  This  may 
follow  an  apoplectiform  seizure  or  a  comatose  condition,  but  usually  is 
preceded  at  intervals  by  a  number  of  such  attacks,  each  of  which  leaves 
a  certain  trace  behind  it  in  the  form  of  added  mental  or  motor  dis- 
ability. 

Dia^gnosis. — The  diagnosis  is  difficult.  In  drunkards,  dements, 
and  cachectic  children  the  appearance  of  the  cerebral  symptoms  men- 
tioned should  call  the  disease  to  mind.  A  history  of  preceding  convul- 
sive attacks,  with  practically  complete  remissions,  would  strengthen  the 
suspicion.  It  forms  anatomically  a  subdural  tumor,  and  at  times  pre- 
sents all  the  symptoms  of  a  new  growth  in  that  locality.  The  noc- 
turnal cephalalgia  of  syphilitic  meningeal  involvement  and  other  luetic 
features  will  usually  diflcrcntiate  that  disease.  The  distinction  from 
tubercular  meningitis  in  children  rests  upon  the  absence  of  constipation, 
abdominal  retraction,  severe  headache,  rigidity  of  the  neck,  and  intense 
respirator}^  and  circulatory  troubles.  In  the  aged,  cerebral  apoplexy 
usually  is  of  more  rapid  onset,  but  cerebral  thrombotic  softening  often 
presents  a  parallel  symptom  group. 

Treatment  consists  of  measures  to  relieve  the  basic  condition.  Alco- 
holic addiction,  infectious  diseases,  and  the  cachexise  having  received 
appropriate  attention,  the  various  cerebral  indications  are  met  as  they 
arise.  Quiet,  the  ice-cap,  elevation  of  the  head,  antispasmodics,  cathar- 
tics, sinapisms,  hot  foot-baths,  and  other  means  to  decongest  the  cerebral 
circulation  will  be  of  service  during  the  convulsive  attacks.  Ergot 
should  not  be  advised,  as  the  bleeding  vessels,  devoid  of  muscular 
layers,  would  be  placed  at  a  still  further  disadvantage  by  the  increased 
arterial  tension. 


PIAL  HEMORRHAGE. 

Pial  hemorrhage,  or  meningeal  hemorrhage,  takes  place  either 
outside  of  the  arachnopia,  on  the  inner  surface  of  the  dura,  or  within 
the  meshes  of  the  pia,  or  in  both  locations  at  once.  The  extrapial 
variety  of  meningeal  hemorrhage  may  be  found  at  all  ages,  but  is  most 
common  in  the  netc-bom.  In  about  one-half  of  the  cases  still-bom 
children  present  this  accident,  apparently  due  to  protracted  labor,  some- 
times to  instrumental  delivery,  and  even  to  precipitate  birth.  In  one- 
thinl  of  the  cases  of  asphyxiated  new-born,  Cruveilhier  claims  that 
subdural  hemorrhage  is  at  the  lx)ttom  of  the  difficulty.  The  clots  are 
commonly  found  over  the  convexity,  and  are,  in  surviving  cases,  a  preg- 
nant source  of  idiocy  and  cerebral  palsy. 

Later  in  life  pial  hemorrhage  is  usually  produced  only  by  extreme 
violence  to  the  skull,  as  in  concussing  injuries  or  fractures.  The  hem- 
orrhage may  come  from  a  dural  sinus  or  from  the  meningeal  arteries. 
It  practically  requires  a  fracture  with  displacement  or  a  penetrating 
wound  to  cause  sinus  bleeding.  The  location  of  the  middle  meningeal 
vessel  in  a  bony  channel  at  the  anterior  inferior  angle  of  the  parietal 
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bone,  a  frequent  seat  of  fractures  and  direct  violence,  renders  it  particu- 
larly liable  to  injury.  In  many  cases  the  hemorrhage  from  the  meningeal 
vessels  takes  place  at  the  centre  coup  point  Certain  debilitating  and 
infectious  conditions  predispose  to  and  may  rarely  cause  subdural  hem- 
orrhage ;  for  instance,  hemophilia,  purpura,  small-pox,  scarlatina, 
typhus,  typhoid,  and  acute  rheumatism.  It  is  found  in  chronic  alco- 
holism, especially  after  a  debauch.  A  ruptured  meningeal  aneurysm 
may  flood  the  subdural  space. 

The  onset  is  acute  and  marked  by  apoplectic  seizure  and  rapidly 
developing  unconsciousness.  In  traumatic  cases  the  patient  not  seldom 
rallies  more  or  less  from  the  first  bewilderment  of  the  concussion,  and 
after  a  variable  interval  of  minutes,  or  even  hours,  sinks  into  uncon- 
sciousness. The  cortical  irritation  is  manifest  in  one-sided  or  more  cir- 
cumscribed and  repeated  convulsions,  rigidities,  and  tremors.  The 
pupils  dilate  unevenly,  the  coma  becomes  profound,  the  pressure  indi- 
cations intensified,  and  the  patient  usually  dies  in  from  twenty-four  to 
seventy-two  hours,  unless  relieved  by  operation. 

Intrapial  hemorrhage  takes  place  within  the  pial  spaces,  or  strips  the 
pia  from  the  cerebral  cortex.  It  is  the  usual  meningeal  hemorrhage  of 
adult  life,  and  its  common  location  is  toward  or  in  the  basal  region. 

The  extravasated  blood  may  widely   infiltrate  the  pial  spaces  or 
merely  present  diffuse  ecchymotic  discolorations.     In  large  quantities  it 
may  force  itself  into  the  ventricles  through  the  transverse  fissure,  and 
even  travel  down  into  the  pial  spaces  of  the  cord.     Usually  it  forms  a 
thin  covering  over  the  surface  of  the  convolution,  dipping  into  and  fill- 
ing the  intervening  sulci.     Under  the  hemorrhage  the  surface  of  tlie 
cortex  often  appears  softened  and  lacerated.     Ordinarily  the  blood  is  of 
arterial  origin  ;  rarely  it  comes  from  veins  and  very  exceptionally  from 
a  ruptured  sinus.     Except  in  traumatic  cases,  disease  of  tlie  vessels, 
such  as  aneurysm,  miliary  aneurysm,  sclerosis,  atheroma,  fatty  degenera- 
tion, or  acute  infectious  softening  of  their  walls,  furnishes  the  essential 
element  of  causiition.     It  follows  that  i>eriHrteritis  and  endarteritis  are 
the  initial  steps  in  the  process  that  eventuates  in  hemorrhage.     The  de- 
velopment of  these  conditions  is  taken  up  more  at  length  under  the 
diseases  of  cerebral  arteries  in  Part  III,  to  which  the  reader  is  referred. 
The  onset  of  this  form  of  meningeal  hemorrhage  is  also  acute  and 
apoplectic,  with  a  rapid   downward   tendency   toward    death.     There 
may  be  partial  temporary  restoration  to  consciousness,  but  the  patient 
presents  indications  of  great  shock  and  feebleness.     A  re(*urrence  of 
apoplectic  symptoms  is  usually  quickly  followed  by  death.     Previous  in- 
dications of  localized  disease,  such  as  aneurysm  of  the  basilar  or  other 
large  vessel  of  the  base,  may  have  been  present  in  the  form  of  cranial- 
nerve  palsies  with  the  usual  features  of  endocranial  tumors.     The  apo- 
plectic seizure  is  usually  less  sudden  and  violent  than  in  cerebral  hem- 
orrhage of  the  ordinary  capsular  variety,  and  often  rather  gradually 
develops  the  full  apoplectic  state  and  profound  coma.     Hemiplegia  and 
conjugate  deviation  of  the  head  and  eyes  have  been  noted  in  rare  cases, 
but  their  absence  is  the  rule,  and  aids  in  differentiating  this  condition 
fi^m    cerebral    hemorrhage.     Epileptiform   and    tetanic    features    are 
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occasionally  present  and  imply  cortical  irritation.  The  pulse  may  be 
slow  and  respiratory  difficulty  present  At  first  the  rectal  tempera- 
ture is  reduced,  but  returns  to  the  normal  and  rapidly  mounts  as  death 
approaches.  This  takes  place,  as  a  rule,  in  from  a  few  hours  to  a  few 
days.     Rare  cases  have  endured  a  week,  and  still  rarer  ones  survived. 

The  diagnosis  of  intrapial  hemorrhage  is  difficult.  It  closely  resem- 
bles cerebral  hemorrhage,  cerebral  thrombosis,  and  the  hemorrhage  arising 
from  pachymeningitis  interna.  The  chief  symptoms  on  which  reliance 
is  to  be  placed  are  the  rapidity  of  onset  and  the  quickly  increasing  symp- 
toms without  paralysis  and  convulsions.  An  internal  pachymeningitis 
usually  presents  a  significant  history  of  headaches,  and  occurs  in  a  lim- 
ited class  of  patients  with  gross  degenerations.  The  diffijrential  features 
of  cerebral  hemorrhage  and  softening  are  tabulated  in  Part  III. 

The  outlook  is  extremely  grave  and  death  is  almost  certain  to  ter- 
minate the  case.  In  these  days  of  aseptic  cranial  surgerj'  an  exploratory 
opening  is  allowable,  and  furnishes  practically  the  sole  means  of  con- 
trolling the  hemorrhage  and  saving  the  patient. 


CHAPTER  II. 

INFLAMMATION  OF  THE  PIA  MATER* 

Leptomeningitis  (acute  cerebral  meningitis,  cerebrospinal  menin- 
gitis, purulent  meningitis,  inflammation  of  the  soft  cerebral  covering)  is 
an  acute,  sometimes  epidemic  disease  of  a  heteroinfectious  character, 
consisting  of  inflammation  of  the  pia  mater  and  marked  by  an  irregular 
course. 

It  is  not  uncommon  in  systematic  works  to  divide  leptomeningitis 
into  numerous  varieties,  such  as  simple,  serous,  purulent,  primary,  sec- 
ondary, idiopathic,  epidemic,  tubercular,  basilar,  etc.  From  a  clinical 
and  anatomical  standiK)int  this  is  not  required,  but  epidemic  cerebrospinal 
meningitis  will,  in  the  general  description,  receive  such  special  remark 
as  seems  required.  Tubercular  meningitis,  however,  is  clinically,  etio- 
logically,  and  anatomically  a  distinct  disease,  and  will  be  accorded  a 
separate  section. 

Etiologry. — The  pial  stnictiires  can  be  invaded  in  but  two  ways  :  by 
traumatic  or  destructive  lesions  of  the  bony  and  fibrous  envelopes  of  the 
brain  on  the  one  hand,  or  through  the  vascular  supply  on  the  other.  To 
the  first  group  belong  those  cases  of  meningitis  arising  from  direct  in- 
oculation, as  in  cranial  fracture  and  septic  extension  from  neighboring 
foci  in  the  scalp,  face,  cranial  bones,  the  middle  ear,  the  mastoid  cells, 
the  nasal  fossaj,  antra,  and  sinuses,  and  from  the  orbit  and  pharynx. 
To  the  second  group  belong  the  larger  number,  which,  formerly  called 
idiopathic,   are  now  known   to  depend  on   microbic   infection.     The 
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exact  infection  path  is  still  often  problematical.  Ortman  pointed 
out  the  presence  of  coryza  in  a  large  proportion  of  the  cases,  and 
supposed  that  the  infection  reached  the  pial  space  through  the  lymph- 
channels  of  the  nasal  vault,  which  are  continuous  with  those  of  the 
brain. 

In  the  epidemic  form  Scherer^  again  calls  attention  to  the  severe 
nasal  catarrh  at  the  commencement  of  the  attack.  Wcigerts  in  eighteen 
cases  found  purulent  nasal  catarrh,  and  demonstrated  Weichselbaum's 
diplococcus  intracellularis  meningitidis  in  the  secretions.  In  fifty  per- 
sons not  suffering  from  the  disease  he  found  this  diplococcus  in  two 
instances  and  supposes  that  it  is  inhaled,  taken  up  by  the  leukocytes,  and 
by  them  carried  into  the  lymph-spaces  of  the  brain  through  the  nasal 
vault.  Flexner  and  Barker*  emphasize  the  probability  of  tlie  infection 
atrium  being  in  the  intestinal  tract.  The  close  relation  of  pneumonia 
to  meningitis  has  for  a  long  time  pointed  to  the  lungs  as  an  invasion 
route.  As  a  clinical  fact,  any  infection  at  any  near  or  remote  point  may 
open  the  way  to  meningeal  inflammation  through  the  vascular  system. 
Bacteriologically,  a  case  of  acute  meningitis  may  present  one  or  many 
organisms.  Those  most  frequently  found  alone  are  Weichselbaum's 
diplococcus,  the  pneumococcus,  the  streptococcus,  the  typhoid  bacillus,* 
and  the  bacillus  coli.  In  association  with  them,  and  perhaps  oft^n  as  a 
secondary  infection,  are  found  the  staphylococcus  aureus  and  albus  and 
various  indeterminate  streptococci  and  bacilli.  The  most  conunon  of 
all  are  the  pneumococcus  and  the  diplococcus  intracellularis,  the  latter 
being  characteristic  of  the  epidemic  form. 

It  will  have  been  anticipated  that  leptomeningitis  is  found  in  fre- 
quent association  with  the  other  infectious  diseases.  Curschraann  has 
noted  it  in  small-pox  and  scarlatina,  both  with  and  without  purulent 
otitis.  It  is  not  rare  after  typhoid.  It  is  common  with  pneumonia. 
All  pyemias,  whatever  their  source,  have  their  recorded  cases.  Acute 
articular  rheumatism  is  frequently  attended  by  meningeal  symptoms 
which  are  customarily  attributed  to  rheumatic  inflammation  of  the 
serous  brain-envelope,  but  Ball,*  in  at  least  3  out  of  69  such  cases, 
found  a  purulent  eflnsion,  and  serous  exudation  was  present  in  35. 
Mumps  are  often  associated  with  meningitis  and  epidemics  of  both  have 
been  concurrently  noted.  The  same  is  true  of  coryza,  which,  like  paro- 
titis, is  sometimes  undoubtedly  due  to  the  lancinate  micrococcus.  A  most 
marked  relationship  exists  between  pneumonia,  influenza,  and  menin- 
gitis. They  may  follow  one  another  in  a  given  patient.  They  are 
apparently  intercliangeable  in  a  grippal  epidemic,  and  present  remark- 
able bacterial  analogies.  In  pneumonia  of  the  apex  a  meningitic 
disturbance  sometimes  arises  that  is  not  marked  anatomically  by  any 
evidence  of  inflammation.  Cultures  in  such  cases  have  also  been 
negative.^     The  clinical  picture,  however,  is  that  of  acute  meningitis, 
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and  further  investigation  may  yield  positive  findings.  Insolation  is 
undoubtedly  at  times  attended  by  a  meningeal  congestion  that  may  de- 
velop into  active  inflanmiation  with  a  tendency  to  chronic  changes. 

Pathologrical  Anatomy. — The  pathological  changes  in  the  meninges 
are  more  or  less  circumscribed  when  due  to  infection  by  extension,  and 
are  then  limited  to  the  neighborhood  of  the  primary  lesion.  On  the 
other  hand,  infection  by  way  of  the  circulation  gives  rise  to  a  general- 
ized meningitis  which  is  most  intense  at  the  vertex  of  the  hemispheres 
and  may  completely  spare  the  basal  region.  The  dura  mater,  except  at 
the  site  of  bone  disease  or  similar  infection  center,  is  practically  intact 
and  is  readily  removed.  The  pia  presents  a  roughened,  marbleized  ap- 
pearance. The  vessels  are  engorged  with  blood  and  the  pial  spaces  are 
filled  with  a  serous,  milky,  or  purulent  exudate,  which  follows  the  vas- 
cular courses,  tills  the  sulci,  and,  if  suflBciently  abundant,  unbrokenly 
covers  the  convolutions.  At  other  times  the  exudate  appears  in  discrete 
patches,  which  are  for  the  most  part  found  at  the  basilar  outlets  of  the 
cranial  nerves  and  vessels.  Extensions  sometimes  accompany  the 
auditory  nerve  into  the  internal  meatus  or  follow  the  optic  nerve  into 
the  orbit.  The  seropurulent  deposit  is  more  or  less  fibrinous,  and  the 
serous  exudate  sometimes  is  filled  with  flaky  masses,  which  escape  with 
it  when  the  skull  is  opened.  Ordinarily  the  inflammation  follows  the 
choroid  plexuses  into  the  ventrideSy  which  are  oftentimes  dilated  by  the 
increased  turbid,  flocculent,  pial  fluid. 

The  cerebral  cortex,  in  cases  of  short  duration  and  in  the  so-called 
serous  form,  may  show  little  more  than  the  evidence  of  increased  vascu- 
larity. In  severe  and  protracted  cases  minute  hemorrhages  are  com- 
mon, both  in  the  pial  spaces  and  the  brain-substance.  The  perivascular 
sheaths  are  blocked  with  exudate,  and  the  cortex  is  edematous,  infil- 
trated with  pus,  and  adherent  to  tlie  pia,  which  can  not  be  separated  from 
it  without  stripping  off  the  gyvsA  substance.  Thrombotic  softening  and 
abscess  formation  mav  follow. 

The  cord  is  affected  in  about  one-third  of  the  cases.  Its  meningeal 
and  deeper  conditions  are  similar  to  those  of  the  cerebrum.  The  pos- 
terior roots  seem  especially  vulnerable,  and  present  marked  inflamma- 
tory and  degenerative  changes  of  their  hyaline  and  axis-cylinder  ele- 
ments. The  exudate  is  usually  thicker  on  the  posterior  surface  of  the 
cord,  probably  from  the  usual  dorsal  position  of  the  patient.  This 
may  also  account  for  the  preponderance  of  changes  in  the  posterior  part 
of  the  cord. 

From  the  gross  appearance  it  is  evident  in  severe  cases  that  the 
meningitis  is  attended  by  a  certain  degree  of  cerebritis.  The  anatomy 
of  the  meninges  explains  this.  The  histological  changes  consist  of 
capillary  and  vascular  dilatation  in  the  pia  and  an  active  diapedesis  into 
the  perivascular  sheaths.  These  are  dilated  and  crowded  with  leuko- 
cytes and  purulent  elements.  The  neurogliar  cells  and  network  of  the 
cortex  show  some  proliferation.  The  bacteriology  has  already  been 
described. 

The  body  organs  show  the  varying  lesions  of  the  primary  disease, 
such  as  typhoid,  pneumonia,  infectious  endocarditis,  or  local  septic  pro- 
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cesses.     Splenic  enlargement  may  alone  mark  the  infectiousness  of  the 
disease. 

Symptoms. — The  incubation  period  of  meningitis  is  an  indefinite 
one.     In  some  epidemics  it  has  appeared  to  be  somewhat  less  than  a 
week.    In  the  fulminant  cases  the  severest  manifestations  of  the  disease 
are  present  almost  in  a  moment,  and  death  may  occur  in  twenty-four  hours. 
Usually  there  is  an  invasion  period  of  several  days  or  weeks,  attended 
bv  malaise,  discomfort,  slight  feverishness,  and  headache.     More  pro- 
nounced disturbance  then  ensues,  and  we  have  a  varying  period  of  ex- 
cUmentj  followed  by  one  of  depression,  stupor,  coma,  and  death. 

The  prodromal  headache  becomes  severe,  continuous,  and  of  all  the 
gymptoms  is  the  most  constant  and  significant.  It  is  particularly  vio- 
lent and  unmanageable.  The  patient  constantly  complains  of  it,  and 
when  stupor  or  coma  has  super\'ened,  by  holding  the  head  in  the  hands 
and  by  moans  and  facial  expression,  he  still  indicates  its  often  overmas- 
tering presence.     In  children  it  gives  rise  to  the  sharp  cephalic  cry  that 


Fig.  27. — Attitude  of  child  with  cerebrospiDal  meDiDgitis  (Smith). 

punctuates  their  stuporous  state  at  frequent  intervals.     Ordinarily  it  is 
referred  to  the  occiput  or  vertex,  but  is  often  diffuse. 

Ddirium  is  conmion  in  children  and  frequent  in  adults.      A  mental 
fogginess  is  ofi;en  early  noticeable.     The  patient,  racked  by  the  cephal- 
algia, seems  irresponsive,  unimpressionable,  and  is  hazy  in  his  replies. 
The  delirium  is  of  a  low  grade  generally,  but  may  be  wild  and  fnmtieor 
suggestive*  of  the  busy  delirium  of  alcoholism  and  typhoid.      Vomiting 
of  a  projectile  character  is  rarely  absent  in  children,  but  is  less  common 
in  adults.     The  stomach  seems  simply   intolerant  and  rejwts  without 
nausea  the  unchanged  ingesta.     It  may  be  an  early  symptom.     At  the 
same  time  the  tongue  may  be  quite  clean;  later  it  is  often  thickly  furred 
and  suggestive  of  typhoid.     The  bowels  are  usually  constipated  and  the 
Momen  retracted. 

Convulsions  in  the  early  stages,  particularly  in  children,  often  occur. 
They  are  general  in  character  and  of  protracte<l  duration.  When  the 
convexity  is  invaded,  they  may  later  present  a  limited  distribution,  one 
side  of  the  body,  the  face,  or  a  single  extremity  being  alone  involved. 

Almost  invariably  there  is  more  or  less  muscular  rigidity.     In  most 
cases  this  is  marked  at  the  neck  by  a  tendency  to  retraction  that  is 
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highly  significant.  At  first  the  patient  complains  of  a  feeling  of  nuchal 
stiffness  and  soreness,  and  finds  slight  relief  in  resting  the  head  on  a 
chair-back  or  over  a  firm  pillow.  In  the  comatose  condition  the  head 
is  often  strongly  retracted  and  the  occiput  drawn  well  between  the 
shoulders.  When  less  marked,  an  attempt  to  passively  bring  the  head 
forward  will  provoke  distress  and  resistance.  A  similar  rigidity  rarely 
invades  the  muscles  of  the  lower  jaw,  producing  slight  trismus.  It  may 
involve  the  extremities,  and  when  the  meningitis  has  attacked  the  spine 
the  trunk  is  often  held  rigidly  in  a  position  of  dorsal  extension.  Ker- 
nig  and  Bull  ^  have  described  a  peculiar  rigidity  in  the  lower  limbs.  If 
the  patient  is  placed  in  a  chair  he  is  unable  to  extend  the  knees  owing 
to  the  contracture,  which  disappears  when  the  thigh  is  straightened  on 
the  trunk.  Muscular  weakness  is  usually  present  and  may  be  more  or 
less  localized. 

The  cranial  nerves  in  most  cases  sooner  or  later  show  invasion  and 
furnish  valuable  diagnostic  symptoms.  The  olfactory  nerves  are  seldom 
disturbed,  but  occasionally  the  patient  complains  of  olfactory  sensitive- 
ness. Photophobia  is  a  common  symptom.  The  optic  nerve  is  irritated 
by  extension  of  the  inflammation  down  its  sheath.  After  a  few  days 
haziness  of  the  disc  and  enlarged  vessel^  are  often  seen  ophthalmoscop- 
ically.  The  disc  may  be  markedly  obscured.  Retinal  hemorrhages, 
papillitis,  and  subsequent  atrophy  and  blindness  are  occasionally  en- 
countered. Choroiditis,  or  panophthalmitis,  is  sometimes  present  and 
may  cause  great  injury  to  the  eye  or  result  in  complete  blindness.  The 
third  nerve  is  almost  always  affected.  When  marked  strabismus  does 
not  demonstrate  it  at  a  glance,  by  having  the  patient  turn  the  eyes  in 
various  directions  a  lack  of  conjugate  action  becomes  apparent.  Question- 
ing may  develop  the  liistory  of  visual  uncertainties — haziness  or  transient 
diplopia.  The  pupils  also  furnish  important  signs.  Early  in  the  at- 
tack there  is  a  tendency  to  miosis,  which  later  is  replaced  by  pupillary 
dilatation.  The  reflex  to  light  is  lost  or  greatly  reduced  in  amplitude 
or  activity.  The  pupils  may  be  perfectly  immovable.  They  are  often 
unequal.  The  facial  nerve  is  exceptionally  paretic,  allowing  the  face  to 
deviate  to  the  opposite  side.  At  the  same  time  the  avditory  nerve  is 
iiii]>licated  through  its  association  with  the  facial  nerve  within  the  bony 
walls  of  the  internal  meatus.  The  loss  of  hearing  that  sometimes  fol- 
lows cerebral  meningitis  is  due  piincipally  to  an  extension  of  the  inflam- 
mation to  the  labyrinth,  and  only  exceptionally  to  destruction  of  the 
auditor}'  nerve-trunk.  Irritation  of  the  auditorj-  apparatus  is  appar- 
ent in  the  early  stages  of  the  attack.  All  sudden  or  loud  noises  greatly 
distress  the  patient.  Implication  of  the  hypoglosmis  in  rare  cases  causes 
deviation  of  the  tongue.  Probably  all  other  cranial  nerves  are  similarly 
affected.  Doubtless  the  common  respiratory  and  cardiac  disturbances 
are,  at  least  sometimes,  attributable  to  injury  of  the  pneumogastric. 

In  addition  to  the  hyperesthesia  of  the  special  senses  much  tenderness 
is  customarily  found  over  the  spine  and  limbs.  The  back  of  the  neck 
is  especially  sensitive,  and  firm  pressure  of  the  muscular  masses  is  usually 
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resented.  The  entire  head  is  more  or  less  sensitive  to  deep  pressure, 
and  pain  is  pruvoked  by  gentle  percussion  over  the  skull.  The  paretic 
and  sensory  disturbances  may  be  unilateral  or  mouoplegic  in  distribution. 
The  location  of  the  disease  causes  these  variations. 

Cerebral  raenii^tis  presents  no  characteristic  lemperatare  curve.  It 
may  be  ushered  in  by  a  chill  and  an  elevation  of  the  body-heat  to  104° 
or  higher.  It  may  show  a  very  low,  even  a  subnormal,  temperature  at 
first,  and  terminate  with  a  high  range.  The  evening  rise  may  default. 
Fickleness  is  the  rule  and,  in  a  way,  diagnostic. 

The  ptdae  shows  variation  in  two  directions.  During  the  early  stage 
of  excitement  it  is  likely  to  be  full,  active,  and  greatly  accelerated. 
Not  uncommonly,  however,  the  physician  is  surprised  to  find  a  slug- 


gich  pulse  of  40  or  60  and  the  temperature  mounting  above  100°. 
This  dieaodatton  of  pvhie  and  temperature  is  usually  manifest  sooner  or 
later  in  meningitis,  and  furnishes  a  sign  of  ca]>ital  importance.  Toward 
the  fatal  end  the  temperature  bounds  upward,  attended  by  a  pulse  of 
great,  almost  uncountable,  rapidity. 

Vasomotor  signs  are  not  lacking.  Herpes  lafna/in  is  as  common  as  in 
pneumonia  and  as  significant.  If  the  finger-nail  be  drawn  acnes  the 
integument  of  the  abdomen  or  elsewhere,  it  is  followed  slowly  by  a  con- 
gested red  streak  that  persists  for  many  minutes.  Trousseau  laid  much 
stress  on  the  phenomenon,  which  be  called  the  taehe  drfbiale,  and  it  is  of 
some  significance.  Taken  alone  it  is  of  no  imiK>rtance,  as  it  is  common 
to  many  contlitions.  The  application  of  mild  irritants  or  gentle  heat  is 
hkely  to  be  followed  by  vesiculation  and  sloughing.      UHKOria  is  often 
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present.  A  red  macular  eruption  which  gives  to  cerebral  meningitis  its 
sometime  name  of  spotted  fever  is  of  infrequent  occurrence.  It  appears 
mainly  on  the  abdomen  and  trunk,  and  may  be  mistaken  for  the  pete- 
chial marking  of  typhoid  fever.     It  is  more  like  roseola. 

Early  in  the  attack  the  respiration  may  be  quickened.  Later,  in  tlie 
stu[)or  and  coma,  it  is  often  slow  and  irregular.  The  Cheyne-Stokes 
variety  is  often  observed,  and  is  of  very  serious  though  not  absolutely 
of  fatal  import.  The  ordinary  relations  of  respiration  to  the  tempera- 
ture and  pulse  may  be,  and  often  are,  disturbed. 

The  uririe  shows  the  general  febrile  disturbance,  and  is  scanty,  high- 
colored,  and  heavy.  Sometimes  albumin  and  sugar  are  found  in  quan- 
tities varying  from  a  trace  to  large  amounts.  They  are  significant  of 
irritation  of  the  medullary  centers  in  the  floor  of  the  fourth  ventricle. 

The  tendoyi-reflexcH  may  or  may  not  be  much  modified.  Sometimes  they 
are  exaggerate<l,  more  often  decreased.  It  is  not  uncommon  to  find  them 
diminishing  as  the  depressed  stage  comes  on.  Their  obliteration  after 
the  disease  luus  lasted  a  M'cek  or  ten  days  in  protracted  cases  is  oflen 
noticed.      They  may  be  more  disturbed  on  one  side  than  on  the  other. 

Course. — No  two  cases  present  parallel  conditions  as  to  course, 
symptoms,  or  intensity.  A  fulmhiant  case  may  end  fatally  in  a  day. 
Protracted  cases  extend  over  several  weeks  and  some  are  clearly  sub- 
acute. An  ordinary  non-epidemic  case  presents  perhaps  a  week  of 
malaise,  a  week  of  excitement,  and  a  week  of  de[)ression,  which  usually 
terminates  in  deepening  coma  and  death  by  cardiac  failure.  At  any 
time,  even  when  the  patient  seems  to  be  in  extreniisy  the  symptoms  may 
cleiir  away  and  convalescence  follow.  A  remission  of  symptoms  may 
give  false  hope,  to  be  destroyed  by  the  return  of  the  serious  features  of 
the  disease  in  all  their  intensity.  When  the  basilar  region  is  principally 
aifccted,  the  course  of  the  disease  is  likely  to  Iw  cut  short  by  bulbar  in- 
vasion. The  convexity  cases  are  of  longer  duration  and  the  patient 
thus  affected  is  sometimes  gradually  worn  out  by  the  pain,  delirium,  and 
fever. 

During  the  pi^riod  of  excitement  of  functions,  vomiting,  delirium, 
vertigo,  high  temperature,  muscular  rigidity,  sjxisms,  convulsions,  inde- 
terminate headaches,  and  hyperesthesia  are  the  prominent  features. 
They  are  gradually  replaced  l)y  increasing  a|)athy,  stujwr,  and  coma,  in 
which  the  patient  lies  inert.  He  may  be  nearly  relaxed  or  lie  with 
retracted  head,  marked  squint,  and  rigid  limbs,  passing  urine  and  feces 
under  him,  and  responding  to  strong  stimulation  slightly  or  not  at  all. 
The  rapid  res]>iration  of  the  first  period  is  replaced  by  the  slow  or 
irregular  breathing  that  indicates  increased  intracranial  pressure  or 
pneumogjistric  irritation.  Finally,  deglutition  is  impaired,  respiration 
becomes  stertorous,  and  the  patient  slowly  sinks  or  may  expire  in  a 
convulsion. 

Various  epidemics  have  shown  numerous  features  of  similarity 
among  the  cases  that  have  markeil  their  progress.  At  first  the  fulmi- 
nant cases  have  been  common.  At  the  end  those  of  less  and  less  sever- 
ity are  met  with. 

Diagrnosis  in  the  very  early  stage  is  difficult.     When  the  disease  i» 
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fully  devvlopod,  and  ia  epidemic  conditions,  a  niiHtake  would  be  almost 
imjwssible.  No  one  symptom  h  constant,  and  it  is  a  disease  of  protean 
aspects.  The  symptoms  varj'  as  the  base  or  oonvexity  is  involved. 
Mpningitis  of  the  convexity  is  marked  by  exce^iive  delirium,  high  tem- 
)M?niture,  eonvulsions,  localized  spasm,  dysouthesia,  and  monopl^ias. 
The  cranial  nerves  are  not  involved,  and  ocular  symptoms  are  slight  or 
entirely  wanting. 

When  the  Iwse  is  affected,  the  temjjcrature  often  has  a  low  range  or 
is  abnormal.  Cranial  palsies  are  common,  retraction  of  the  head  is 
Digrh'  alwaj^s  present,  and  the  dissociation  of  pulse,  temperature,  and 
respiration  is  marked.  Optio  neuritis  declares  the  basilar  location  or 
eiifasion  of  the  disease.  As  a  nile,  infection  by  the  blood-channels 
nyulte  primarily  in  meningitis  of  the  convexity.  In  rare  instances  the 
nunin^tja  is  confined  to  the  ventricular  area  and  the  choroid  ap[M!nd- 
ifw,  but  no  distinctive  symptoms  indicate  this  limitation.  The  diag- 
nu»tic  value  nf  the  headache  depends  upon  its  duration,  intensity,  and 
partinilarly  upon  its  persistence  after  delirium  has  appeared  or  coma 
ha§  ensued.  The  tenderness  of  the  head  and  the  pain  on  pressure  are 
of  some  value.  Vomiting  is  only  significant  when  of  the  projectile 
chnncter,  unattended  by  gastric  disturbance  and  fermentjitive  changes. 
The  temperature  lends  aid  when  out  of  keeping  with  the  pulse-rate  and 
tHpiration  rhytlira.  The  tenderness  in  the  limbs,  the  rigidity  of  the 
neck,  the  contractures  at  the  knee  in  the  sitting  attitude,  are  highly 
SBggMtive.  Apathy,  drowsiness,  and  mental  obscuration  in  themselves 
gbnuld  suggest  the  di.^iease.  The  grouping  of  several  of  these  eymp- 
toma  wfflild  justify  a  tentative  diagnosis,  which  the  appearance  of  squint, 
cwavtikions,  delirium,  optic  neuritis,  or  the  vasomotor  symptoms  would 
amfina.  Uowers  states  that  in  Huspect4?d  cases  the  too  free  vcsicu- 
latiim  of  the  skin  under  heat  or  irritation  would  lend  support  to  the 
(lia^^s  of  meningitis.     Ijumhar  puncture  will  also  assist. 

Differentially,  the  diagnosis  is  often  much  complicated  by  the  associa- 
tion of  meningitis  with  other  affections  which  may  overshadow  it.  As 
it  occurs  in  the  course  of  pneumonia,  typhoid  fever,  cranial  injuries, 
wplic  invasion,  and  pyemias,  the  original  disease  process  may  entirely 
alisnrh  the  practitioner's  attention.  From  typhoid,  Hirt  ^  says,  it  is 
sometimes  indistinguisliable,  presenting  a  similar  temjwratnre  curve, 
splenic  CDlargemcnt,  rose  spots,  ami  the  typhoid  stool.  The  presence  of 
pwidomeningeal  symptoms  in  pneumonia  of  the  apices  has  been  men- 
tioned, and  ill  pneumonia  generally  meningitis  can  only  be  determined 
by  basilar  symptoms.  Uremia  should  lie  excluded  by  a  thorough 
oriiulysis,  An  attack  of  delirium  tremens  may  be  easily  mistaken  for 
menin^tis,  with  which  it  ia  not  rarely  complicated.  Single  or  double 
scote otitis  iu  children,  marked  by  constant  pain  and  vomiting,  delirium, 
and  lieafness,  is  usually  confounded  with  meningitis.  If  the  facial 
DPTve  escape,  the  deafness  w<)uld  point  to  labyrinthian  disease  and  serve 
In  eitliide  meningitis.  Hysteria  is  somrtiraes  mistaken  for  meningitis. 
The  emotional  and  mental  features,  the  normal  temperature,  breathing, 
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and  pulse,  and  certainly  the  stigmata  of  hysteria  should  differentiate  it 
In  children  the  onset  of  nearly  every  febrile  disturbance  has  been  con- 
founded with  meningitis.  Here  reliance  must  be  placed  on  the  charac- 
teristic temperature  curves,  eruptions,  and  clinical  antecedents. 

Progrnosis. — In  expressing  an  opinion  as  to  the  outcome  of  a  given 
case,  the  physician  has  three  positive  statements  to  make.  First,  the 
result  is  absolutely  uncertain  until  death  occurs  or  convalescence  is 
firmly  established ;  second,  the  probability  of  a  fatal  termination  is 
always  pronounced  ;  third,  some  trace  of  the  disease  is  likely  to  remain 
permanently.  The  disease  is  full  of  surprises.  The  writer  has  seen 
a  patient  in  deepest  coma  for  hours,  with  convergent  squint  of  the 
most  marked  variety,  retracted  head  and  abdomen,  convulsed  limbs^ 
Cheyne-Stokes  respiration,  large  quantities  of  sugar  in  the  urine,  and  a 
pulse  of  32,  entirely  recover.  Again,  cases  that  seem  trifling  or  on 
the  high  road  to  recovery  suddenly  become  worse  and  die.  Purulent 
cases  are  practically  always  fatal.  If  a  purulent  focus  within  the  skull^ 
nose,  ear,  or  throat  is  found,  it  renders  the  outlook  extremely  grave. 
A  meningitis  following  pneumonia  is  practically  fatal,  but  Stoeltzner  ^ 
reports  a  recovery  where  spinal  puncture  showed  both  pus  and  the 
pneumococcus.  The  cerebrospinal  form  runs  a  more  favorable  course, 
the  mortality  varying  from  about  thirty  to  sixty  per  cent,  in  various 
epidemics.  Partial  recoveries,  however,  greatly  outnumber  cures.  The 
extension  of  inflammation  to  the  labyrintli  produces  deafness,  which  in 
young  children  may  lead  to  deaf-mutism.  Optic  neuritis  is  followed  by 
dimness  of  sight  or  complete  blindness.  Local  meningeal  thickenings 
and  cerebri tis  portend  monoplegias,  epileptoid  convulsions,  and  mental 
defect.  Though  the  disease  is  not  one  of  proved  contagiousness,  sepa- 
ration of  the  patient  from  the  other  members  of  the  family  may  be 
insisted  upon  with  propriety. 

Treatment. — The  first  consideration  in  the  management  of  a  case 
is  the  removal,  if  possible,  of  the  infection  atrium.  Cranial  suppura- 
tion and  injuries  demand  immediate  surgical  attention.  Optic,  nasal, 
pharyngeal,  intestinal,  and  pelvic  cavities  should  be  rendered  aseptic  if 
their  organs  or  contents  fall  under  suspicion.  Intestinal  antisepsis  is 
always  in  order.  To  this  end  free  catharsis  and  the  administration  of 
antifermentitives  are  indicated  as  well  as  by  the  usual  constipation. 
Minute  doses  of  calomel,  -ji^-  of  a  grain,  repeated  every  half  hour  or 
hour  until  active  results  are  obtained,  can  be  highly  recommended 
for  this  purpose.  In  addition,  the  mercurial  has  a  widely  diffused  mi- 
crobicidal value. 

From  the  first  the  patients  should  be  kept  in  a  cool,  quiet,  moder- 
ately darkened  room,  and  all  annoyances  to  which  their  hyperesthetic 
senses  make  them  especially  responsive  should  be  prevented.  Extreme 
delirium  will  often  require  a  sedative.  In  the  presenc>e  of  the  cephal- 
algia bromids,  chloral,  Indian  hemp,  and  other  ordinary  means  will 
practically  always  fail.  The  coal-tar  derivatives  are  equally  valueless, 
and  nothing  but  morphin  will  give  relief.     Its  hypodermatic  admin- 
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Islnttlon  is  by  all  wUs  to  be  preferped  except  in  infants.  If  hiph  tem- 
jn-ratiirL-  be  present,  antipyretic  drugs  must  be  employed  with  great 
cirtniinspet'tion.  Tliey  often  have  no  effect,  and  their  depressing  action 
sometimes  constitutes  a  reul  danger  in  a  disease  market!  by  Hymptoma 
of  disturbed  cardiac  and  respiratory  innervation.  Tepid  to  cool  baths 
with  cold  affusions  to  the  head,  sponging,  and  the  pack  may  l)e  used  to 
better  advantage.  Hot  baths  are  decidedly  valuable.  They  often  allay 
the  <leUrium,  reduce  the  temperature,  and  clear  up  the  clouded  miud. 
The  "SO  of  an  ice-bag  or  ice-eoil  to  the  head  frequently  gives  comfort  to 
tht'  patient  and  renders  the  lu?ad-imin  bearable.  Cou uteri rritation  along 
the^piaeis  a  measure  of  doubtful  utilitj',  and  always  attended  by  the 
(biiger  of  setting  up  serious  ulceration  or  actual  sloughing. 

in  the  depressed  period  sedatives  are  no  longer  required,  and  stimu- 
lunB,  like  stri,-chniu  and  whisky,  will  oiien  need  to  be  sharply  pushed 
to  meet  the  failing  action  of  the  heart  or  luugs.  When  coma  has 
apprafed,  it  may  often  be  broken  and  sometimes  happily  ended  by  the 
application  of  a  fly-blister  to  the  nape  of  the  neck.  It  should  be  suffi- 
ciently large, — two  by  six  inches  for  an  adult, — and  extend  from  one 
nasluid  to  the  other.  If  this  is  not  efficacious  or  the  cumu  again  develop, 
t  Jrastif  eatbartio — one  to  five  drops  of  croton  oil  in  emulsion — may 
realiT  similar  service.  By  recurring  in  turn  to  the  blister,  cathartic, 
mi  batlis,  with  cool  affusions  to  the  head,  no  doubt  the  prioress  of  the 
diseaae  may  be  often  hindered.  Unfortunately,  it  usually  again  takes  up 
its  course,  but  occasionally  such  measures  seem  to  definitely  check  the 
malady  and  recovery  slowly  foUows.  Aufrecht '  recommends  full  hot 
liatl)^  of  about  100°  F.  for  ten  minutes.  Thoir  apparent  effect  some- 
limed  is  to  reduce  temperature,  diminish  the  headache,  accelerate  the 
pube,  and  induce  sleep.  As  many  as  eight  a  day  have  been  given  with 
eioelient  results  by  Woroscliileky.  ' 

The  use  of  large  doses  of  iodids  with  the  expectation  of  causing  re- 
sorption  of  the  etl^ion  usually  only  results  in  distressing  the  patient's 
slonach,  reducing  his  strength,  and  increasing  the  vomiting.  Shaving 
die  head  is  rarely  called  for,  but  a  heavy  mass  of  hair  may  usually  be 
removed  with  advantage.  Mercurial  iniuictions  seem  at  times  to  lend 
help  even  in  the  absence  of  syphilitic  taint.  It  is  immaterial  whether 
they  be  applied  to  the  scalp  or  to  the  limbs,  so  far  as  the  effect  is  con- 
wmed,  but  the  non-hairy  parts  are  more  convenient  and  less  irritable. 
Good  results  have  been  claimed  for  subcutaueoua  injection  of  the  bi- 
chliirid  in  doses  of  ^  of  a  grain  several  times  a  day  in  children.  Ergot, 
by  increasing  arterial  tension,  is  harmful. 

The  most  important  items  in  the  treatment  of  meningitis  are  the  nurs- 
ingnad  nutrition  of  the  patient.  A  careful,  intelligent,  preferably  trained, 
nnrse  who  will  exclude  visitors  and  members  of  the  family  and  prevent 
diatiiriiing  sounds,  bright  lights,  and  all  annoyances,  is  the  salvation  of 
some  cases.  Thus  only  can  constant  watchfiilness  of  pulse,  respiration, 
and  wmporature,  which  may  show  extreme  and  critical  variations  in  an 
hfflir,  l>e  provided  and  emergencies  met  as  they  arise.     Nourishment  in 
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small  quantities  can  usually  be  administered  frequently.  If  the  cerebral 
vomiting  persist,  morphin  is  practically  the  only  measure  we  can  rely 
upon  to  check  it.  In  the  stuporous  states  rectal  alimentation  will  be 
serviceable,  or  the  nasal  stomach-tube  in  skilled  hands  may  be  employed. 
If  deglutition  is  difficult,  one  of  these  is  imperatively  demanded.  Large 
quantities  of  soups,  custards,  whey,  junket,  beef-juice,  and  eggs  may  be 
given  with  advantage  from  first  to  last.     The  lx)wels  must  be  active. 

The  question  of  trephining  the  cranium  and  draining  the  meninges 
and  ventricles  has  received  favorable  consideration  in  those  cases  where 
deepening  coma  and  failing  circulation  jKiint  to  increasing  intracranial 
pressure.     The  results  thus  obtained,  however,  are  not  encouraging. 

Quincke,  in  1891,  suggested  that  the  intracranial  pressure  could  be 
easily  relieved  by  puncturing  the  dural  sheath  of  the  lumbar  cord  with 
a  hollow  needle.  The  j)rocedure  has  since  been  widely  adopted.  Fur- 
bringer  ^  used  the  lumbar  puncture  one  hundred  times  in  eighty-six 
cases.  In  many  of  his  non-tubercular  cases  sugar  was  found  in  the 
spinal  fluid,  but  only  exceptionally  in  tubercular  meningitis.  Tlie 
presence  of  pus  or  tubercle  bacilli  in  many  instances  completed  the 
diagnosis.  In  several  cases  in  children  a  sinking  of  the  fontanel 
showed  that  the  intracranial  pressure  was  reduced.  A.  Fraenkel  ^  has 
noticed  the  optic  papillitis  diminish  and  improvement  in  other  8ym|>- 
toms  after  the  puncture.  The  writer  has  observed  a  pulse  of  160  drop 
twenty  beats  iijioii  the  removal  of  two  ounces  of  fluid  in  an  adult. 
As  a  means  of  diagnosis  it  has  a  precise  value,  but  therapeutically  has 
not  accomplished  much.  In  principle  it  seems  seductively  correct,  and 
in  a  disease  of  such  fatal  character  may  be  employed  in  suitable  cases 
with  proper  surroundings  when  pressure  symptoms  are  marked.  The 
operation  is  a  simple  one.  It  is  best  performed  with  the  patient  in  a 
sitting  position,  the  back  bent  well  forward,  thereby  opening  the  spaces 
between  the  lumbar  spines.  Under  full  asepsis  a  hollow  needle  of  one 
and  one-half  millimeters  is  introduced  from  without  inward,  about  an  inch 
from  the  middle  line  between  the  third  and  fourth  lumbar  spines.  This 
level  is  below  the  cord.  The  fluid  at  first  usually  flows  rapidly,  but 
later  drop  by  drop  and  shows  the  influence  of  respiratory  pressure.  The 
amount  withdrawn  has  varied  from  a  few  drops  to  several  ounces.  The 
puncture  may  be  repeated  as  required. 

One  danger  of  lumbar  puncture  is  pointed  out  by  Jacoby,^  who  sug- 
gests that  where  the  meningitic  process  is  confined  to  the  cerebrum 
draining  by  the  lumbar  puncture  may  carry  the  infection  down  the  cord, 
and  therebv  extend  the  disease.  He  also  shows  conclusivelv  that  it  is 
impossible  from  the  lumbar  extremity  to  force  fluids  of  a  therapeutic 
character  into  the  arachnoid  spaces  above  the  cervical  region,  unless 
puncture  is  also  made  into  the  ventricular  space  of  the  brain,  when  the 
fluid  passes  very  readily  from  one  end  to  the  other  of  the  cerebrospinal 
meninges.  He  advocates  such  flushing  of  the  cerebrospinal  axis  by 
means  of  both  the  lumbar  puncture  and  a  small  trephine  opening  with 
drainage  from  the  lateral  ventricle. 

1  "  Berlin,  klin.  Wochens.,"  April  1,  1895.  « Ibid, 
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In  recovered  cases  treatment  is  directed  toward  building  up  the 
general  health.  Inflammatory  thickening  and  remaining  effusion  may 
jx»rhaps  be  benefited  by  iodid  of  potassium  and  mild  mercurial  courses. 
Weakened  or  paralyzed  extremities  should  receive  careful  electrical  and 
massage  treatment  as  soon  as  the  active  febrile  stage  subsides.  All 
severe  physical  and  mental  fatigue  should  be  avoided  for  a  long  periinl. 
Exposure  to  the  sun  and  the  use  of  stimulants  will  be  found  especially 
detrimental. 

Chronic    Leptomeningitis. — Leptomeningitis,    as    already    men- 
tioned, is  occasionally  subacute.     This  form  may  become  chronic.     As 
the  result  of  alcoholic  excesses,  syphilis,  and  insolation,  sometimes  a  low 
grade  of  chronic  leptomeningitis  is  developed.     Post-mortem  examina- 
tion frequently  reveals  such  a  condition  which  may  have  been  unsus- 
pected during  life.     Among  the  chronic  insane  it  is  a  very  common 
finding  afler  death.     Clinically,  except  in  the  syphilitic  form,  its  mani- 
festations are  very  uncertain  and  obscure.     Stiffness  of  the  neck  and 
persistent  slight  headache,  both  marked  by  exacerbations,  with  some 
tenderness  over  the  skull,  may  be  complained  of.     Undue  optic  and 
auditory  sensitiveness  usually  accompany  the  more  severe  periods  of 
headache.     All  causes  of  cerebral  congestion,  such  as  stooping  and 
muscular  or  mental  exertion,  cause  distress  and  intensify  the  headache. 
The  alcoholic  cases  are  the  least  well  marked.     A  low  grade  of  optic 
neuritis  may  be  present,  and  usually  disappears  if  the  alcohol  is  with- 
drawn.    Slight  mental  cloudiness  or  delirium,  due  to  the  specific  action 
of  the  poison  on  the  brain-tissue,  is  frequently  observed.     Multiple 
neuritis  and  other  indications  of  alcoholism  are  usually  present,  and 
often  quite  overshadow  the  meningeal  symptoms. 

The  syphilitic  inflammation  is  usually  circumscribed,  and  gives  rise 
to  local  symptoms.  It  will  be  fully  considered  under  the  head  of 
Syphilis  of  the  Nervous  System,  Part  VI. 

Achronic  infantile  Tneningitis  has  been  described  in  which  the  menin- 
geal involvement  is  confined  to  the  posterior  basal  foss«  of  the  skull.  It 
may  last  from  a  month  to  several  years,  and  terminate  in  death  or  re- 
covery. Its  onset  is  sometimes  sudden,  and  has  been  shown  in  certain 
cases  to  depend  on  hemorrhage  about  the  medulla  and  pons.  In  other 
cases  it  is  of  gradual  development.  Palsies  are  rare  ;  retraction  of  the 
head  and  strabismus  are  common.  Through  damming  up  of  the  ven- 
tricular outlet,  hydroceplialus  may  be  induced. 
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CHAIT^IiR  III. 

TUBERCULAR  MENINGITIS. 

Tubercular  leptomeningitis  (basilar  meningitis,  acut('  hydroceph- 
alus) is  a  lo(»l  nianifi'station  of  the  action  of  Koch's  bacilhis,  usually 
most  intense  at  the  base  of  the  brain,  eoininonly  attended  by  distention 
of  the  ventricles,  almost  invariably  if  not  always  secondary,  and  practi- 
cally always  fatal. 

Etiologry* — The  patholo^iwil  process  in  this  form  of  meningitis  is 
(dear  and  definite'.  The  bacillus  of  tuberculosis  carried  to  the  meninges 
of  the  brain  by  the  vasini la r  system  finds  in  th(»  pial  fluid  and  the  perivas- 
cular spaces  a  suitiible  pabulum  and  an  exc^'Ilent  bn^inling  ground.  In  the 
great  majority  of  casi's  a  primary  fiK'iLs  of  tuln^rcular  inflection  is  found  in 
other  orgiuis.  The  absolute  exclusion  of  such  original  dise&se  is  practi- 
cally im|K)ssible  in  the  few  remaining  cases  where  it  is  not  readily  discov- 
ered. It  has  Ikh'u  sugg(\st(Hl  that  infection  might  reach  the  cranial  contents 
by  way  of  the  nasal  vault  and  (Tibriform  o|K»nings.  This  can  not  be  denied, 
but  se(»ms  improbable  and  lacks  confirmati(m.  Though  tubercular  infec- 
tion of  the  soft  brain-coverings  may  cKJcur  at  any  ojgcy  the  years  of  life 
between  two  and  ten  show  an  overwhelming  proiK)rtion  thus  affected. 
Before  the  age  of  six  months  and  in  advanced  years  it  is  practically 
unknown.  It  gradually  diminishes  after  the  age  of  ten  and  is  infre- 
quent after  thirty-fiv(».  The  oUier  etiological  factors  are  those  that  are 
common  to  all  tubercular  proci»ss<»s.  Heredity,  lH)th  tul)ercular  and 
neurotic,  has  a  significance.  Url>an  ]x)pulations,  c^niditions  of  crowd- 
ing, winter  and  spring  (the  seasons  of  ex|K>sure  and  |K>or  ventilation), 
depressing  influeiuH's,  <leprivation,  and  tubercular  contamination  are  in- 
cluded in  the  list  of  pnKlis{K)sing  and  exciting  causes.  Traumatism 
may  induce  a  tul)ercular  meningitis  jR^rhaps  by  reducing  the  resistive 
factor  in  the  tissues  that  stays  the  bacillary  invasion.  At  any  rate,  it 
is  a  common  obser\'ation  that  spinal  and  head  injuries  in  themselves 
rather  trifling,  are  followe<l  by  the  disease  in  numerous  instances. 

Pathologrical  Anatomy. — Upon  o|H^ning  the  skull  and  reflecting 
the  dura,  hardly  any  inflammatory  action  is,  as  a  rule,  to  be  seen. 
The  arachnopia  is  sometim(»s  a  little  lacking  in  luster  along  the  course 
of  the  main  cerebral  arteries.  At  the  bitst*,  however,  the  morbid  picture 
is  companitively  uniform  and  striking.  At  the  arterial  circle  of  Willis, 
extending  along  the  basilar  furn)ws,  between  the  peduncles  and  the 
pons,  covering  the  interjXKluncular  space,  and  esjHHnally  marked  in  the 
Sylvian  fissures,  is  a  thick,  almost  gummy  exudate,  dotted  with  small 
masses  of  a  dirty  whitish  color.  These  are  tubercles  in  various  stages  of 
development  or  degeneration.  They  frecpiently  dot  the  pia  on  the  lateral 
aspects  of  the  brain  and  sometimes  reach  to  the  vertex.  They  are 
always  grouped  near  the  blcKxl-channels  and  vascular  spaces,  through 
which  evidently  the  infecting  organism  n»aches  the  meninges. 


» 
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The  fxiuiate,  oft^n  of  a  clear,  jt-llj-like  coDsistence,  is  frequently 
turbid,  grayish-yellow,  and  not  rarely  purulent  or  even  greenish.  It  is 
fouiul  iu  greatest  quantitiL-s  at  tlie  base,  but  ascends  with  the  cereiiral 
veneris  along  tlie  pial  spaces,  filling  the  sulci  aii<l  interlobular  grooves. 
Ii  travi-U  down  the  perivascular  sheaths  into  the  cortical  suhstanee,  and 
invmics  the  ventricles  through  the  transverse  fissure.  The  inflammation 
ii  liere  propagated  to  the  ventricular  epcndyraal  lining,  resulting  in  a 
nuit  incrensc  of  fluid,  with  dilatation  of  the  ventricles  and  a  condition 
which  early  gave  to  this  disease  the  distinctive  name  of  acute  hydro- 
fqjiahm.  This  feature  is  seldom  wanting  and  may,  by  pressure,  cause 
markL-d  flattening  of  the  convolutions. 

The  granular  tuberc/en,  usually  visible  at  a  glance,  sometimes  rettuire 
a  little  Bcarch.  If  the  pia  lie  stripped  off'  and  floated  in  a  little  clear 
water,  the  tubercles  can  be  much  more  readily  distiuguisltod.  They  are 
^pHiped  about  the  arterioles  or  disseminated  along  tlie  larger  vessels  in 
feiciifa  and  small  masses,  wliich  may  rarely  unite  to  form  a  continuous 
ciivering  for  wide  areas  of  the  brain-surface.  They  present  the  variations 
which  mark  tubercles  elsewhere,  depeniling  ujxm  their  age  and  develop- 
ment or  disintegration.  Microscopically,  they  are  often  found  to  occlude 
the  perivascular  spaces,  giving  rise  at  times  to  small  softenings  and 
hem'irrhages,  which  occasionally  attain  sufficient  proportions  to  explain 
the  fond  symptoms  that  may  have  been  clinically  manifest.  These 
mfarcts  are  usually  found  in  tlie  basal  ganglia  and  the  cerebral  peduncles. 
The  perivascular  extension  of  the  inllammatioD  determines  more  or  less 
etrthritie,  and  when  the  pia  is  removed  it  often  decorticates  the  brain  in 
consequence  of  the  soft  adhesions  that  have  formed.  Infrequently  there 
are  nlight  adhesions  between  the  pia  and  dura. 

hi  a  laige  proportion  of  cases  of  tubercular  meningitis  the  sphial  coi-d 
is  also  invaded.  The  meninges,  meningeal  vessels,  and  the  cord  itself 
pretent  features  analogous  to  those  found  within  the  cranium.  The  exu- 
dnle  is  most  marked  in  the  anterior  and  posterior  grooves  of  the  cord, 
ami  the  meninguil  changes  are  always  greater  on  the  dorsal  surface. 

Tubercular  meningitis  presents  varieHes  in  which  the  pathological  find- 
ings are  most  marked  at  the  vertex.  This  is  so  rare  that  the  disease 
wu§  formerly  known  and  described  as  basilar  meningitis.  Occasionally 
a  inriniinscribed  tubercle  or  a  tubercular  mass  gives  rise  to  symptoms  of, 
anil  constitutes,  an  intracnuiial  tumor.  Again,  the  meningeal  involve- 
ment is  only  a  part  of  disseminated  miliary  tuberculosis,  appearing  at 
uDcein  the  head,  lungs,  intestines,  peritoneum,  and  abdominal  parenchy- 
matons  oi^ns.  In  these  cases,  while  all  the  pial  stnictures  are  the  seat 
of  granular  tubercles,  they  are  most  profuse  along  the  vascular  routes. 
Onlinarily,  tliey  are  not  attended  with  much  e.xuilation  and  brain  symp- 
toms may  be  quite  lacking  during  life. 

Biii^io!o</milli/  the  tubercle  bacillus  of  Koch  is  always  fonnd,  and 
usmity  is  present  alone.  Secondary  mixed  infections  are  extremely 
mre  and  purely  adventitious.  One  case  has  been  met  in  which  the 
pneiimococcus  was  also  present  Primary  tubercular  processes  in  other 
n^iis,  as  in  the  serous  sacs,  the  lungs,  the  intestines,  the  mesentery,  the 
tinum,  or  the  genito-urinary  tract  are  commonly  found.    A  single 
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caseous  mediastinal  gland  has  served  as  the  starting-point  for  the  me- 
ningeal infection. 

Symptozns. — ^The  oiisd  of  tubercular  meningitis  is  insidious  and  its 
course  protracted.  Cases,  however,  manifest  wide  variations.  The  typi- 
cal cases  occur  in  childhood.  Those  occurring  later  in  life  are  usually 
preceded  by  well-marked  tul)ercular  disease  to  which  the  meningeal  com- 
plication is  added  in  a  natural  order.  Children,  on  the  other  hand,  fre- 
quently present  an  antecedent  appearance  of  good  health,  the  primary 
focus  of  disease  having  been  so  insignificant  as  to  produce  no  notable 
symptoms.  They  become  peevish,  fretful,  and  out  of  sorts.  Appetite 
and  sleep  are  disturbed.  After  a  week  or  two  of  prodromal  malaise 
with  perhaps  a  little  headache,  an  occasional  vomiting  spell,  and  slight 
febrile  disturbance,  they  are  noticed  to  be  apathetic,  then  distinctly 
drowsy,  and  later  stujwrous.  If  disturbed,  they  complain  of  head- 
ache or  manifest  discomfort  and  may  vomit.  The  triad  of  symptoms — 
he(id(tchcj  vomiting^  and  cmidipatimi — following  a  more  or  less  protracted 
period  of  malaise,  which  may  rarely  extend  over  months,  marked  by 
general  physical  deterioration  and  often  by  great  loss  of  flesh,  has  serious 
significance.  The  stuporous  repose  is  often  pierced,  but  not  broken,  by 
a  sharp  cry  of  pain,  the  hydrocephalic  crj/y  which  in  some  cases  is  fre- 
quent and  distressing.  It  is  apparently  due  to  the  head-pain.  There  is 
retraction  of  the  head  with  more  or  less  rigidity  of  the  neck,  and  the 
entire  spine  may  be  fixed.  Slight  opisthotonos  is  common.  The  thighs 
are  flexed  on  the  trunk,  the  legs  on  the  thighs,  the  abdomen  becomes  more 
and  more  retracted,  and  finally  presents  the  scaphoid  or  boat^shaped  hol- 
lowing that  is  classical.  The  masticatory  muscles  sometimes  are  simi- 
larly stiffened,  and  the  Kernig  symptom  of  rigidity  of  the  knee  when  the 
hip-joints  are  flextnl  is  usually  present. 

The  teivdoii-rejlexesj  sometimes  indistinct,  are  often  increased  at  first 
and  gradually  diminish  as  the  depression  and  stupor  develop.  The  vomn 
iiinff  continues  at  intervals  and  is  of  the  cerebral  type,  unattended  by 
evidence  of  gastric  disturbance.  The  temperatiirey  though  fickle,  usually 
shows  an  evening  elevation.  It  is  rarely  extremely  high  until  the  fatal 
termination  of  the  disease,  w^hen  it  attains  103°  to  105°  F.,  or  even 
more,  but  from  101°  to  102.6°  is  frequently  seen.  Occasionally  it 
drops  below  the  normal  and  may  show  considerable  variation  in  the 
course  of  an  hour. 

The  reffpiraHon  is  not  notably  disturbed  until  stuporous  or  comatose 
conditions  obtain,  when  it  is  irregular,  sighing,  slowed,  and  of  the 
Cheyne-Stokes  variety  ;  but  Simon  ^  asserts  that  from  the  first  there  is 
a  lack  of  harmony  in  the  respiratory  movements  of  chest  and  diaphragm. 
The  pidjie  then  becomes  much  altered.  It  is  slowed,  often  irregular,  and 
just  before  death  becomes  uncountably  frequent.  It  is  in  tubercular 
meningitis  especially  that  the  di^ocujJtioii  of  pulse,  temperature,  and 
respiration  is  found.  Its  diagnostic  value  is  great.  Thus,  when  the 
temperature  exceeds  100°,  the  pulse  may  show  a  subnormal  rate,  and 
the  respiration  be  slow  or  rapid. 

»  *' La  France  M6d.,"  March  29,  1895. 
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^Vs  the  lesion  is  usually  basilar,  involvement  of  cranial  nerves  is  the 
rule.     Sight  is  often  dimmed,  and  the  opiithalmoscope  demonstrates 
changes  in  the  fundus-picture  in  a  majority  of  -cases.     Simple  hyper- 
emia, marked  congestion,  and  papillitis  may  be  expected.     Of  pathogno- 
monic importance  is  the  not  infrequent  presence  of  tubercles  in  the 
retinal  or  choroid  tunics.     Very  early  tliere  is  disturbance  of  the  tidrd 
iierte  in  the  form  of  pupillary  inactivity  and  a  tendency  to  miosis,  which 
later  gives  way  to  wide  dilatation.     Strabismic  deviations  of  the  eyes,  or 
fixity  of  the  globes,  should  be  carefully  sought  for.     In  older  patients 
diplopia  is  frequently  noted.      A  strong  convergent  upward  squint, 
drawing  the  pupils  almost  to  the  inner  canthus  and  turning  the  globes 
well  up  is  usual  in  deep  coma.     The  facial  nerve  is  rather  frequently 
affected  with  a  corresponding  paretic  condition  of  the  face.     Deviation 
of  the  tongue,  pharyngeal  and  laryngeal  distress,  mark  the  implication 
of  the  posterior  members  of  the  cranial  group.     The  mental  state,  aside 
from  the  stupor,  is  one  of  confusion,  oft^n  marked  by  moderate  delirium. 
^\^len  the  patient  is  roused  or  is  able  to  respond  he  resents  all  inter- 
ference.   Rapid  emaciation  attends  the  progress  of  the  disease.     Sphino- 
ieric  coaitrol  is  not  often  disturbed,  except  that  in  the  comatose  state  the 
bladder  and  bowels  act  automatically,  and  their  contents  are  uncon- 
sciously voided    under  the  patient.     Retention  of  urine,  however,  is 
sometimes  noted  and  persistent ;  obstinate  constipation  is  the  rule  unless 
intestinal  tuberculosis  causes  diarrheal  discharges. 

Va»omotor  disturbances  are  manifest  in  flushes  and  pallor,  which 
frequently  succeed  each  other  rapidly  or  appear  side  by  side  on  face 
and  trank  in  peculiar  distribution.  The  Uidie  cerebrate  is  present.  The 
persistence  and  intensity  of  the  streaks  on  the  skin  and  the  ease  with 
which  they  are  produced  give  some  significance  to  a  phenomenon  ob- 
served in  many  unallied  conditions. 

Oonculsions  sometimes  open  tlie  sequence  of  acute  manifestations,  but 
more  often  appear  later ;  very  rarely  are  they  entirely  absent.   Due  in  large 
part  to  the  irritation  of  the  bulbar  region,  they  are  usually  generalized 
and  protracted.    Convulsive  twitchings,  especially  in  the  face  and  hands, 
indicate  the  extension  of  the  irritation  onto  the  lateral  aspects  of  the 
brain.     By  localized  disturbances  in  the  motor  cortex,  spaxni  of  a  Jack- 
sonian  variety  may  be  induced.     Similarly  paresis  is  often  found,  which 
may  be  localized.     In  cases  of  protracte<l  onset,  some  wavering  in  the 
gait,  or  even  marked  staggering  and  clumsiness,  are  of  the  same  signifi- 
cance. 

After  a  variable,  active  period  of  a  few  days,  a  week,  or  even  longer, 
a  marked  remission  of  the  stujmr,  convulsions,  vomiting,  and  other  signs 
of  active  disease  is  usually  noted.  It  is  frequently  followed  by  a  period 
of  vacillating  impn)vement  that  only  too  often  gives  false  hope  and  ill- 
founde<l  security.  Aft;er  a  number  of  oscillations,  in  some  of  which 
the  patient  may  seem  to  touch  the  border-land  of  complete  relief,  the 
disease  again  takes  up  its  course  to  a  fatal  termination.  All  the  symp- 
toms of  <lepression  reappear,  the  coma  intensifies,  the  pressure  indica- 
tions increase,  the  tem|>erature  runs  up,  stertor  comes  on,  the  pulse  is 
inordinately  accelerated,  and  death  from  respiratory  or  cardiac  failure 
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closes  the  scene,  often  attended  by  convulsions  due,  perhaps,  to  the 
asphyxiated  blood  state.  Spinal  ^ymptmns  are  common.  The  rigLlity 
of  the  back  and  lower  extremities,  and  great  tenderness  along  the  spine 
and  over  the  skin,  indicate  spinal  involvement ;  but  the  overwhelming 
cerebral  side  of  the  disease  usually  obscures  the  less  strongly  marked 
features  of  cordal  extension. 

Course. — A  disease  marked  by  such  pronounced  variations  of 
intensity,  and  even  of  localization,  necessarily  presents  a  lack  of  uni- 
formity in  its  course  and  duration.  Most  frequently  it  is  subacute. 
Rare  cases  reach  a  fatal  termination  in  a  week  or  ten  days  after  the 
onset  of  marked  symptoms.  On  the  other  hand,  the  prodromal  stage 
may  extend  over  weeks  and  months,  with  remissions  of  all  symptoms  at 
intervals.  Again,  the  mid-period,  marked  by  fluctuation,  may  protract 
tlie  disease  for  days  and  weeks.  Onlinarily,  the  malady  presents  four 
fairly  marked  clinical  stages  :  (1)  The  prodromal  period,  of  indebnite 
length ;  (2)  the  jK^riod  of  irritation  and  excitement,  varying  from  a  few 
days  to  a  week ;  (3)  the  period  of  oscillation,  lasting  about  as  long,  and, 
finally,  (4^  the  period  of  marked  depression,  attended  by  paralytic 
features,  ueepening  coma,  and  death.  This  refers  principally  to  the 
disease  as  it  occurs  in  childhood.  In  adults  it  is  likely  to  run  a  more 
varied  and  protracted  course,  and  in  the  rare  senile  cases  it  often  pro- 
vokes but  insignificant  disturbances. 

The  diagrnosis  is  avowedly  difficult  In  the  prodromal  period  it  is 
never  j)ositivc.  When  drowsiness,  headache,  vomiting,  and  constipa- 
tion are  found  following  a  week  or  more  of  malaise  and  petulance,  the 
meningeal  character  of  the  trouble  would  be  j)ertinently  suggested. 
The  detection  of  a  primary  tubercular  process,  or  of  tubercles  in  the 
retina,  is  a  practical  confirmation  of  the  diagnosis.  Strong  hereditary 
tendency  to  tuberculosis,  and  more  emphatically  a  family  history  of 
several  cases  of  tubercular  meningitis,  would  raise  a  strong  presump- 
tion, when  attended  by  the  cerebral  triad,  headache,  vomiting,  and  con- 
stipation, that  tubercular  meningeal  infection  had  taken  place.  Con- 
tinued exposure  to  tubercular  infection  has  some  significance.  The 
differential  diagnosis  from  acute  meningitis  depends  principally  on  the 
subacute  onset  and  lower  grade  of  intensity  of  all  the  symptoms  in  the 
tubercular  variety.  This  is  manifestly  indefinite,  and  clinically  the  two 
forms  of  meningitis  can  not  always  be  distinguished.  Quincke's  punc- 
ture furnishes  a  practical  test.  The  bacillus  tuberculosis  is  found  in 
the  spinal  fluid  in  about  four-fifths  of  the  tubercular  cases.  In  other 
cases  the  presence  of  the  pneumococeus  or  of  pus  has  made  a  differen- 
tial diagnosis  jx)ssible. 

Progrnosis. — Practically  the  only  hopeful  }>oint  in  prognosis  is  the 
possibility  of  a  mistaken  diagnosis.  A  few  undoubted  cases  of  tuber- 
cular meningitis  have  recovered,  and  the  ]X)st-tubercular  lesion  has  been 
found  after  death  from  subsequent  an<l  unrelated  causes.  Dr.  G.  Fut- 
terer,^  formerly  assistant  to  Kindfleisch,  relates  a  case  in  which  tubercu- 
lar meningitis  had  been  diagnosed  by  Prof.  Leu  be.     Five  years  later 
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calcareous  tubercles  were  found  in  the  spinal  meninges.  Henoch, 
PoUitzer,  and  Freyhan  also  report  cases  that  have  a  similar  bearing. 
Their  extreme  rarity  hardly  invalidates  the  rule  of  fatality.  Owing, 
in  some  cases,  to  the  difficulty  of  a  differential  diagnosis,  the  physician 
should  always  maintain  a  margin  of  reserve.  This  is  particularly 
important  in  the  oscillatory  period  of  the  disease,  when  apparent  recovery 
may  be  most  deceptive. 

Treatment. — ^The  same  general  management  and  care  should  be 
employed  as  in  acute  meningitis.  Actuated  by  the  beneficial  results  of 
iodoform  injections  in  tubercular  joint-disease,  in  Germany  inunctions 
of  the  shaven  scalp  with  the  same  medicament  have  been  warmly  advo- 
cated. They  may  be  tried.  All  are  united  on  the  use  of  calomel  in 
small  repeated  doses.  The  mercurial  not  only  is  the  best  agent  against 
the  constipation,  but  may  have  some  effect  upon  the  inflammatory  process 
within  the  skull.  The  extreme  tendency  to  rapid  emaciation  suggests 
the  most  careful  and  persistent  efforts  to  maintain  the  nutrition  by  every 
possible  means.  When  the  stomach  is  intolerant,  rectal  alimentation 
may  be  employed  and  cod-liver  oil  inunctions  are  useful.  Digestion  can 
sometimes  be  assisted  by  peptonizing  and  predigesting  the  food.  Stim- 
ulation by  whisky  or  a  good  wine  is  important  in  the  later  stages. 
Dmring  the  period  of  excitement  sedatives  are  required.  In  children 
the  bromid  of  potassium  is  a  useful  remedy.  It  frequently  controls 
the  headache  and  reduces  the  convulsive  tendency.  The  action 
of  the  potassium  salt  in  producing  arterial  contraction  is  increased 
by  the  addition  of  chloral,  which  may  be  profitably  combined  with 
it.  Applications  of  ice  or  the  cold  coil  to  the  head  seem  at  times  to 
give  some  comfort  and  relief  from  pain.  Antipyretics,  aside  from  fre- 
quent gentle  sponging,  are  rarely  indicated  and  usually  do  no  good. 
The  hot  bath  often  effectuallv  controls  the  convulsions.  Of  late  the  value 
of  drainage  or  mere  exploration  of  the  peritoneum  in  tubercular  infec- 
tion of  that  cavity  has  turned  attention  to  the  possible  value  of  a  similar 
procedure  in  tubercular  meningitis.  Some  of  these  cases  have  been 
drained  and  the  ventricles  tapped  with  alleged  temporary  improvement. 
Quincke's  lumbar  puncture,  which  certainly  reduces  intracranial  pressure 
and  removes  the  fluid,  has,  in  the  cases  reported  by  Strahan,  been  fol- 
lowed by  recovery  once.  As  a  fatal  ending  is  the  only  reasonable  expec- 
tation, when  the  diagnosis  has  been  confirmed  by  the  lumbar  puncture, 
the  injection  of  iodoform  emulsions  or  other  solutions  within  the  spinal 
and  cranial  dura  may  be  attempted  with  propriety. 
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CHAPTER  IV. 

DISEASES  OF  THE  FIRST  AND  SECOND  CEIANIAL 

NERVES* 

Diseases  of  cranial  nerves  are  broadly  divided  into  those  which  affect 
the  cortical  centersy  those  which  involve  the  nuclei,  and  those  which 
involve  trunks  and  peripheral  portions.  The  peripheral  nerves  extend 
from  the  nuclei  to  the  ultimate  distribution  of  their  fibers.  A  part  of 
their  course  lies  within  the  mass  of  the  brain  itself.  While  the  peripheral 
portion  of  a  cranial  nerve  may  suffer  independently  of  its  nucleus,  injury 
to  the  nuclear  center  is  always  followed  by  degeneration  in  the  periph- 
eral part.  It  is  not  unusual  for  a  peripheral  nerve  to  be  singly  injured 
by  traumatism,  or  even  by  disease,  but,  owing  to  the  close  anatomical  and 
physiological  relations  of  the  cranial  nuclei,  the  medullary  centers  are 
rarely  individually  diseased.  Very  often  nuclear  disease  of  the  cranial 
nerves  is  but  a  iK)rtioii  of  a  more  general  nervous  malady.  The  suc- 
cessive nuclear  centers  in  the  medulla,  along  the  floor  of  the  fourth 
ventricle,  under  the  aqueduct  of  Sylvius,  and  on  the  posterior  wall  of  the 
third  ventricle,  constitute  the  upward  prolongation  of  the  spinal  gray 
matter.  They  may  l>e  involved  with  the  spinal  centers  at  the  same 
period  or  at  varying  stages  of  a  given  general  malady.  The  peripheral 
parts  of  the  cranial  nerves  also  participate  in  the  general  diseases  which 
aff^ect  the  spinal  nerves  and  react  similarly  to  infections  and  poisons. 
The  analogy  of  the  last  ten  cranial  })airs  to  the  spinal  nerves  should  be 
clearly  apprehended.  The  first  two  cranial  nerves  react  more,  as  does 
the  brain  proper.  They  are,  in  fact,  portions  or  lobes  of  the  brain.  To 
a  less  degree  the  same  is  tnie  of  the  auditory  nerve. 

Diseases  of  the  Olfactory  Nerve. — ^The  exact  cortical  origin  of 
the  olfactory  nerve  is  not  known.  Its  pathway  in  the  brain  is  not 
clearly  traced.  Its  disturlxmce,  usually  considered  of  slight  importance, 
is  often  overlooked.  Ordinarily,  the  olfactory  cortical  center  is  assigned 
to  the  uncinate  gyrus,  or  near  by,  in  the  cornu  ammonis  in  the  floor  of 
the  lateral  ventricle.^  Certain  cases  of  epilepsy  in  which  an  aura 
referable  to  the  sense  of  smell  was  noted  have  presented  post-mortem 
evidences  of  disease  of  the  teraporosphenoidal  lobe  near  to  or  involving 
the  uncinate  convolution.  The  same  is  true  of  some  cases  of  mental 
disease  marked  by  hallucination  of  smell.  It  seems  probable  that  the 
olfactory  nerve  is  represented  on  both  sides  of  the  brain. 

A  loss  of  smell  on  the  side  opposite  to  a  lesion  in  the  posterior  por- 
tion of  the  internal  capsule  has  been  noted  by  F6r6  ^  and  confirmed  by 
others.  Usually,  however,  the  lesion  is  on  the  same  side  of  the  brain, 
and  involves  the  olfactory  tract,  the  bulb,  or  the  ner\'ous  filaments, 
which  arc  distributed  to  the  nasal  vault  through  the  cribriform  plate  of 

*  Zuckerkandl,  "  Ueber  das  Riechscentrum."  '  "Arch,  de  Neurologic,'^  18S.'». 
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the  ethmoid.  Disease  of  the  middle  cerebral  artery  near  its  origin  from 
the  circle  of  Willis  may  cause  loss  of  smell  in  the  corresponding  nos- 
tril. This  is  probably  through  injury  to  the  brachia  of  the  olfactory 
tract  Basilar  fracture  often  destroys  the  ner\'e  at  the  cribriform  plate. 
In  such  cases  the  loss  of  smell  is  an  important  localizing  fact  Local- 
ized meningitis,  caries  of  bone,  tumors,  or  abscesses  may  have  the  same 
effect  Hydrocephalus  may  seriously  compress  these  nerves.  It  has 
been  claimed  that  tumors  situated  in  distant  parts  of  the  brain  provoke 
neuritis  in  the  olfactory  tract  similar  to  the  optic  neuritis  usually  asso- 
ciated with  encephalic  neoplasms.  In  old  age  the  olfactory  bulb  atrophies 
and  the  sense  of  smell  diminishes.  In  hysteria  smell  may  be  entirely  abol- 
ished. This  may  be  a  bilateral  condition  and  exist  practically  alone, 
but  is  usually  unilateral  and  confined  to  the  hemianesthetic  side  of  the 
body.  Gowers  mentions  some  cases  in  which  the  recognition  of  certain 
odors  alone  was  lost.  Overstimulation  of  the  sense  of  smell  will  para- 
lv«j  it,  and  the  loss  may  be  permanent.  Ordinarily,  a  strong  stimulation 
for  three  or  four  minutes  so  blunts  the  sense  that  it  no  longer  recognizes 
the  particular  odor,  but  recovers  itself  in  about  a  minute.  Continued 
exposure  to  extreme  odors  usually  result  in  permanently  diminishing 
this  special  sense.  Oversensitiveness  is  occasionally  noted  in  neurotics, 
and  can  be  cultivated.  The  blind  and  those  who  taste  tea  or  inspect 
certain  articles  of  commerce  gain  great  sensitiveness  in  this  way. 
Finally,  the  olfactory  bulb  may  be  congenitally  wanting. 

The  progrnosis  in  loss  of  smell  from  disease  of  the  olfactory  nerve  is 
usually  bad.  It  depends  on  the  cause  in  a  given  case.  Catarrhal  nasal 
conditions,  fifth-nerve  disturbance,  and  hysteria  must  be  ruled  out.  The 
use  of  faradism  is  said  to  have  done  good  in  rare  cases.  It  is  a])plied 
to  the  mucous  expanse  over  the  turbinates,  and  is  ver}'  painful.  Snuifs 
containing  strychnin  or  quinin  may  be  tried.  Oversensitiveness  is  con- 
trolled by  morphin  or  cocain,  but  their  use  is  attended  by  the  danger 
of  setting  up  an  incorrigible  habit. 

Diseases  of  the  Optic  Nerve. — The  Visual  Tract. — ^Only  the 
infinitely  short  fibers  between  the  layer  of  rods  and  cones  and  the  retinal 
nerv^e-cells  can  properly  be  called  peripheral  oi)tic  nerves.  The  retro- 
ocular  bundles  that  are  named  optic  nerves  by  anatomists  react  to 
injur}',  as  do  other  cerebral  connecting  tracts.  Like  them,  if  divided 
they  never  unite,  while  peripheral  nerves  unite  readily  under  pr(>{x?r 
conditions. 

The  term  optic  nerve,  with  this  understanding,  will,  however,  be 
used  as  ordinarily  accepted.  The  retina  is  made  up  of  two  lateral 
halves  supplied  from  corresponding  sides  of  the  brain, — that  is  to  say, 
the  right  half  of  each  retina  is  in  anatomical  connection  with  the 
ri^ht  cerebral  hemisphere  and  the  left  half  of  each  retina  with  the  left 
hemisphere.  At  the  macula  lutea,  or  |)oint  of  greatest  visual  activity, 
these  halves  overlap.  This  central  part  of  the  retina  is  therc^bv  abun- 
dantly supplied  from  both  hemispheres.  As  the  bridge  of  the  nose  cuts 
off  much  light  that  would  enter  the  pupil  from  that  direction,  the  temporal 
or  outer  halves  of  the  retin»  are  rendered  in  part  functionally  inactive 
and  their  afferent  fibers  are  less  in  number.     The  optic  nerve  in  conse- 
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quonce  ctmtaiiiM  mnny  more  fibers  for  the  inner  than  for  the  outer  halves 
of  the  eye-gniumla. 

At  the  ehiasm  in  niiui  a  ]iiirti»l  deeiissation  takn  place.  The  larger 
number  iif  fibers,  thuHc  in  relation  with  the  inner  or  nasal  halves  of  the 
rctinee,  cross  tu  the  opjKwite  siilc.  Thos(>  from  the  temporal  halves  of 
the  retinie  {mihh  backward  on  the  same  t<i(le.  At  this  point  a  number  of 
fibers  enter  the  gray  nuitter  in  the  fl(Mir  of  tlie  third  ventricle.  Itack 
of  the  chiufm  tlu^  tcmiMirul  fibers  of  tlie  right  eye  arc  accompanie<l  by 
the  nasal  fibers  of  the  left  eye,  nnd  they  t<^ther  make  up  the  right  optic 
tract.  In  other  words,  the  right  optic  tract  contains  all  the  fibers  going 
to  the  right  halves  of  both  eyeballs.  It  is,  then,  clear  that  while  division 
of  un  optic  nerve  causes 
absolute  blindness  of  one 
eye,  division  of  one  optic 
tract  would  produce  half- 
blindness,  or  hemianopia, 
of  the  corresponding  sides 
of  bolii  retime.  This  would 
manifest  itself  in  blindness 
in  the  opposite  halves  of 
the  vibuai  fields,  owing  to 
the  fact  that  oblique  rays 
of  light  entering  the  pupil 
impinge  on  the  opposed 
portion  of  the  retina.  A 
glance  at  figure  29  will 
make  tliis  clear.  Owing  to 
the  fact  that  the  macula  hoe 
a  double  supply,  the  liemian- 
o])ic  field  always  shows  an 
indenture  at  tlie  fixing  point. 
In  such  cases  direct  vision 
may  not  l>e  impaired  in 
acuity,  so  thoroughly  is  each 
macula  supplied  by  both 
hemi-pherra.  The  divid- 
ing line  between  the  half- 
ficldx  in  a  hemianopic  eye 
IH  practically  vcrticid,  but  may  incline  one  way  or  the  other  to  a  slight 
extent  in  various  individuals. 

Injury  at  the  ehiasni  dividing  it  longitudinally  would  cut  off  all  the 
fil«TS  to  iMith  nasal  Imlvcs  nf  tlie  retinteiuid  pnHlnc^t  double  hemianopia, 
marked  by  blindness  for  all  objects  to  the  right  for  the  right  eye  an<l  all 
objects  to  the  left  for  tlie  left  oye.  Enlaigement  of  the  pituitary  gland 
or  pressure  through  the  floor  of  the  tliinl  ventricle  may  cause  this 
result. 

A  lesion  cutting  ofl^  the  din-ct  fibers  on  the  lateral  mai^in  of  the 
chiasm  would  pnMlu<v  blindness  of  the  temporal  half  of  the  retin:i  on 
the  same  side.     In  extremely  rare  instances  a  bilateral  blindness  in  the 


ihe  optic  thalamus  of  t)i«  snme  side.  Fmm  these  giinglioiiic  btxlies 
fiU"ta  thtn  [wiss  outwan]  ami  iMickward  around  the  postorior  horn  of 
the  lateral  ventricle,  to  en<l  in  tlie  cortex  of  the  cuneUH,  the  postero- 
internal portion  of  the  occipital  lobe.  This  jxirtion  of  the  occipital  lobe 
rt'pfr'scutf^,  therefore,  half-vision  for  each  eye  and  is  in  relation  with  the 


lateral  halves  of  the  relink  on  the  same  Bide  of  each  eyotwill. 
lesion  that  interrupts  the  visual  patliway  back  of  the  cliiasni,  or  destroys 
the  \-i8ual  centers  in  the  cuneus,  produces  luteral  hamonymoua  hetni- 
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Tlie  cortit^l  Lalf-vitiiuu  centers  of  tlie  cuneus  are  iii  turn  brought  by 
conuecting  fibers  into  rclntion  witli  liigher  ceuters  for  visual  memories, 

frobably  situated  in  aiul  al)oiit  tlic  angular  gj'ri  of  the  parietal  lobes, 
u  these  higher  visual  centers  both  eyes  are  representi-d  in  <iich  hemi- 
sphere. The  parietal  centers  probably  freely  communicate  through  the 
callosal  croBSWuy.  Injury  to  the  Icfl  {uriotal  region  in  right-handed 
persona  pRxluci'S  Ions  of  visual  word-memories,  or  vm-d-blinduesa,  but 
docs  not  cause  liemianopia. 

The  fillers  wliieh  tiupply  tlie  macula  lutea  of  the  retina  occupy  at  the 
apex  of  the  orbit  the  central  jiortion  of  tlic  optic  ner\'e  in  close  proxim- 
ity to  the  central  arterj'  and  vein.  Tlicy  tbeu  l)ecome  superficial  on  the 
outer  side  of  the  nerve  aiul  procee<l  in  this  position  to  tlie  back  of  the 
eye.  Aneurj'sm  of  the  central  arterj'  or  axillary  inflammation  of  the 
nerve  alwut  the  arterj-  may  ao  involve  them  that  blindness  of  the  center 
of  the  field  develops.     This  condition  of  central  blindness,  or  cenb-al 


Pig.  SI.— Scotomali  in  toilc  uabli-upii,  cr 


acoioma,  is  also  coiiinion  in  tobacco  and  alcoholic  amblyopia.  The  poison 
seems  to  have  the  greateist  eticct  on  the  iiiiB*t  used  and  consequently  most 
ei'tisitivc  fibeni  or  their  related  parts. 

The  loss  of  vision  is  sonietimes  limit<ttl  to  a  quatJrant  of  the  field. 
The  cjuadi-ant  in  the  fleld  is  Ixmnded  practitndly  by  lines  horiz<.)Dtal  and 
vertical  to  the  fixing  jxtint,  wlii(!li  itself  is  spared.  A  cai^c  originally 
presenting  hemianopia  may  eventually  recover  in  part  and  a  quadnintie 
loss  alone  roniMiii.  It  is  probable  tliat  ttu-sc  quadrants  are  s]>ocially 
reprcsente<I  in  the  occipital  cortex.  In  oi^nic  hemianopia  usually  the 
seeing  half  of  the  field  is  also  more  or  less  iHriphendly  reduced.  The 
blinci  iwrtion  of  the  field  may  not  lie  uniformly  affected,  some  fractional 
vision  renniining  at  various  jioints.  Kavely  cases  have  been  noted  in 
which  then^  was  hemianopia  for  certain  colors  alone.  In  tobacco  blind- 
ness the  central  Mtitoma,  as  a  rule,  varies  for  different  colors. 

In  locating  the  leidou  lliat  causes  hemianopia,  the  heminnopic  pupUlm-y 
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rftiriimi  of  Wtmiike  is  of  value.  If  the  pupil  rcs|x>iids  wliuii  a 
titiim  i)f  light  falls  on  tlie  blind  rttina,  the  lesion  is  Imck  of  tlic  {iciiicii- 
late  Ixxliet-  Thi-  prcscm-c  of  this  reaction  iiidicat«ii  that  the  pupillan- 
m-n-cs  art-  uot  involved.  They  accompany  the  optie  tract  as  far  as  the 
f^iculnte  b(«lies.  The  test  must  be  made  with  grait  «ir<;.  The  reac- 
tion has  a  piKitive  «ignifiratice,  when  present,  that  ifc*  alisenoe  lacks. 
Eitkr  a  doiilile  temporal  or  a  double  nasal  iilindnesu  by  itself  is  positive 
wiclence  of  disea-^e  of  tlic  chlfumt.  When  an  upflc  titui  is  involved,  the 
crus  L*  aliiiiist  uivuriahly  affected  at  the  same  lime  bv  the  same  lesion,  so 
thm  i»ral_vtic  IxkIv  symptoms  on  the  samo  side  as  llie  liliiiil  lii'ld  or  op- 
pwiic  t"  the  blind  retintd  half  are  present,  Otlur  riiiiiinl-iurvi'  lesions 
sri' likely  also  to  be  jiresent.  lesions  of  the  yiiirii/uli  /m'lir.-',  tlie  cm— 
pi>m  iftuidriffemiitn,  and  the  optU-  f/uiliimi  almost  iiivamhly  involve  the 
iiileninl  cajtsuJe  an<I  prinhice  crossed  paralysis  in  the  bo<Iy.  A  pure 
iliiiilile  heniianopia  may  l>e  pnxlticed  by  injiirj-  to  the  ciinewi. 


IV  n.— <4nidnnl  Ic 


A  Imnsient  hemianopia  oecasioualh  h  a  symptom  of  migraim  and 
iiilutiiia.  It  is  not  nnjjos'fible  that  h^sttna  ma^  proiluii  it,  but  con«n 
Irii'  mntnictinn  of  the  fi(  Id  and  change^  m  tht  color  formnia  are  n--n  d 
a[ij  characteri.-tic in  h\st<iii  In  oi^uh  hemianopia  the  rfduetionn  ot 
till'  (ietd  embrace  form  and  color-.  eqiiatU 

The  ffptie  ner-re  is  otten  injured  by  intra-orhital  di.'i(".ise.  such  as  tnnior 
or  aneurysm.  It  maybe  cut  off  at  the  foramen  opticum  by  a  basilar 
fwmre,  or  involved  by  inflammation  from  rsirics  of  the  s]ihenoi(l.  An 
eitmiiion  of  inflammation  down  the  sheath  in  meningitis  is  not  rare. 

TheeAwiwft  is  injured  most  frequently  by  pituitarj'  tumors,  by  syph- 
ilitic growths,  and  by  pressure  from  the  third  ventricle  in  hydrocephalus. 
Gouty  rhanges  and  interstitial  hemorrhage  have  also  been  observed. 
DisiWd  carotids  may  press  upon  it, 

Tlie  optic  irnii  may  be  involved  in  basilar  tumors  or  those  on  the  in- 
ternal aspect  of  the  temporospheiioidal  lobes.  A  patch  of  thickening 
in  QalliplG  sclerosis  may   affect   it.      The  intracerebral   path   of  the 


100  DISEASES  OF  THE  CEREBRAL  MENIXGES, 

visual  tract  is  often  affcrt(»d  by  tumors,  hemorrhage,  softening,   and 
traumatism. 

The  Papilla  and  Retina. — Associated  with  or  consequent  u|)on  many 
orgjinic  processes  in  the  brain  and  spinal  cord,  the  optic-nerve  liead  and 
tlie  retina  are  disejised.  In  two-thinls  or  more  of  the  eases  of  enceph- 
alic tumors  papiflltis,  usually  double,  is  present  at  some  jwriod.  It  pre- 
sents ophthalnioscopically  the  choked  (!m\  The  onset,  often  sudden,  may 
l>e  insidious,  and  in  some  measure  the  rate  of  development  is  related  to 
the  activity  of  the  neoplasti(?  formation.  While  a  long-standing  growth 
in  the  bniin  may  give  risc^  to  a  sudd(;n  ])a|)illitis,  a  chnmic  process  in  the 
nervc^hwid  is  never  associated  with  acute  brain  disease.  Of  much  im- 
})ortance  is  the  fact  that  a  well-marked  chokcil  disc  may  not  Ik*  attendc^d 
by  nnich  loss  of  vision  and  no  symptoms  may  Cidl  attention  to  its 
presence.  In  some  cases  t<'mjM>rar}'  loss  of  vision,  lasting  fmni  a  few 
minutes  to  several  hours,  has  Ik  en  notid.  Intense  optic  neuritis  finally 
affects  vision  in  all  its  nuHlcs.  Acuitv  is  diminished,  the  field  is  reduced 
for  form  and  color,  scotomata  for  both  are  fretjuent,  and  blindness  may 
be  induced.  The  jKii)illa  is  swollen  and  intiltmted  with  a  plastic 
material  that  obs<'urcs  the  outliiu*  and  enlarges  the  disc.  The  organiza- 
tion of  the  infiltnite,  and  conscijuent  shrinking,  causes  the  final  damage 
to  the  entering  nerve-iibers.  Papillitis  may  terminate  in  recovery,  but 
its  legitimate  end  is  more  or  less  atrophy  of  the  optic  nerve  with  impair- 
ment of  vision  or  complete  blindness.  In  sc^vcral  wises  of  brain-tumor 
with  optic  neuritis,  th(»  |>jij)illitis  subsided  on  the  n»nioval  of  the  tumor. 
In  other  instances  im])rovement  in  the  bmin-lesicm  was  attended  by  de- 
creasing jwpillitis.  The  intensity  of  the  papillitis,  therefore,  has  some 
diagnostic  and  prognostic^  value. 

FajtUlitiH  nircly  results  from  brain-abscess,  but  in  basilar  meningitis 
a  papilla-  or  lumrorctlniti^  is  extn?mely  frecpient.  In  this  form  the 
choking  of  the  disc  is  less  marked.  Orbital  disease  is  the  usual  cause 
of  unilateral  papillitis,  but  in  rare  ciises  a  cmc^sided  optic  neuritis  has 
been  caused  by  tumor,  generally,  according  to  Gowers,  on  the  opjxtsite 
side  of  the  brain.  M'ilder  ^  notes  that  in  ten  cases  where  optic  neuritis 
was  distinctly  greater  in  one  eye  than  in  the  other,  the  tumor  was  on  the 
side  of  th(»  brain  corresponding  to  the  more  intense  inflammation.  The 
localizing  value  of  ]>a])illitis  is  practically  negative,  as  it  is  common  to 
tumoi*s  in  all  ])arts  of  the  bnuu,  but  is  ])articularly  fn^quent  with  cere- 
bellar growths  and  those  situated  in  the  brain-axis. 

Optic  neuritis  also  <KYnirs  in  toxemic  conditions.  It  is  s<mietime8 
found  in  anemia,  often  in  albuminuria  and  in  lejid  i)ois4ming,  and  after 
infectious  fevers.  In  the  albuminuric  form  the  retina  is  commonlv 
invaded,  Init  sometimes  the  changes  an^  practically  confined  to  the 
disc. 

Regaixlingthe  causation  of  ])apiHitis,  many  theories  have  been  ad<luciHl 
and  rejecteil.  In  some  cases  it  is  clearly  due  to  irritation  descending 
the  sheath  of  the  optic  nerve  from  intracnuiial  inflammation.  The  idea 
that  it  is  due  to  intnicranial  ])ressure  or  ])ressun'  within  the  optic-ner\'e 
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or  (iisseniinated  sclerosis,  has  an  importanc*  quite  its  own.  Atrophy  is 
fouiHl  in  araaurolic  idioLy  and  in  the  cerelu'llur  form  of  faraity  ataxia. 

The  fivinptoms  and  nphthahiiDsi-'ipii'  im.'turcs  are  toieraljly  uniform 
for  all  the  fumis.  In  tln'  varii'iy  asMii-iLtii'il  with  t-ibes  the  disc  is  often 
pmyi^h,  translucent,  and  .-.liows  the  ^tiiiliin^  cif  the  lamina  crihroaa.  In 
ih>>  p>>stpa[>illitie  form  tiie  tnuishienn-y  and  ^tiplinj:  are  less  marked.  In 
all  forms  the  disc  is  shaqily  oiitlineil  from  the  uurroundiiig  retina  by  its 
pallor  and  the  vessels  are  diminished  in  size. 

Functional  and  Toxic  Blindneas. — The  peculiarities  of  hysterical 
blindneiis.  will  be  detailed  in  the  description  of  that  disease.  In  s»ioh  cases 
the  loss  of  vision  may  come  on  slowly  or  suddenly.  It  is  usually  tmi- 
latvral  and  most  marked  on  the  panilytic  or  anesthetic  siile  of  the  borly, 
but  the  op|xisite  eye  is  nearly  always  somewhat  afffK-tetl.  The  ehanu- 
teristics  are  contracted  fields  and  inversion  of  the  color  formula.     When 
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apparently  absolute,  by  using  prisms  or  other  suitable  means,  it  can  be 
demonstrated  that  the  eye  o]>erates  properly,  but  that  ocular  impressions 
are  ordinarily  neglected  by  the  higher  visual  centers,  where  the  disturb- 
ance must  be  located. 

Disease  in  branches  of  the  fiftli  nerve  is  sometimes  attended  by 
partial  blindness.  This  is  marked  by  considerable  concentric  contrac- 
tion of  the  field  and  some  loss  of  acuity  of  vision.  It  is  principally 
associated  with  disturbance  in  the  dental  branches,  particularly  tliose  to 
the  molar  teeth. 

Acute  aneinia,  the  result  of  excessive  hemorrliage,  sometimes  induces 
blindness  that  may  be  complete  and  jiermanent. 

A  niunber  of  general  toxic  dates,  such  as  uremia  and  sypliilis,  and 
those  due  to  quiiiin  and  lead,  may  cause  amblyojMa.  Uremic  blindness 
is  often  of  sudden  onset,  but  may  be  preccxled  by  dimness  or  hnziness  of 
vision.  The  fundus  in  such  cases  usually  ])resents  albuminuric  retinitis 
and  Bright's  disease  is  present.  Temj>orary  or  n»current  blindness  in 
syphilitic  involvement  of  the  brain  is  sometimes  a  valuable  early  diag- 
nostic symi)tom  of  that  condition.  Early  correction  of  the  toxic  state 
in  these  various  poisonings  usually  promptly  results  in  a  return  of  vision, 
but  the  persistence  of  the  toxemia  may  induce  permanent  blindness. 

Excepting  in  the  albuminuric  cases,  the  fundus  at  first  ortlinarily 
presents  nothing  abnormal.  Sometimes  pupillary  symptoms  are  absent ; 
sometimes  there  is  dilatation  and  immobility.  The  difference  seems  to 
be  due  to  the  essential  involvement  of  the  cortical  cells  in  the  first  case, 
and  of  the  retinal  cells,  or  both,  in  the  s(»cond. 

No  attempt  is  made  in  the  foregoing  to  exhaustively  treat  of  the  dis- 
eases of  the  visual  tract  and  retina.  The  involvement  of  the  second 
cnuiial  nerve  is  commonly  only  a  part  of  a  neurological  case,  but  has  a 
symptomatic  value  of  great  imj)ortance.  From  this  standpoint  the 
various  features  that  relate  to  diseases  of  the  nervous  system  have  been 
grouped. 


CHAPTER  V. 

DISEASES  OF  THE  OCULAR  NERVES— THE  THIRD, 
FOURTH,  AND  SIXTH  CRANIAL  PAIRS* 

Anatomical  Considerations. — The  muscles  of  the  eye  are  supplied 
by  the  third,  fourth,  and  sixth  cranial  j)airs  and  the  sympathetic.  The 
third,  fourth,  and  sixth  nerves  arise  from  collections  of  cells  ranged 
from  before  backward,  under  the  ])osterior  portion  of  the  middle  ven- 
tricle, the  aqueduct  of  Sylvius,  and  the  fourth  ventricle. 

They  have  in  common  the  function  of  controlling  the  movements  of 
the  eyeballs.     In  addition,  the  third  nerve  governs  contraction  of  the 
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iri^  and  the  cil.mr\'  muscle,  and  elevation  of  the  upper  eyelid.  The  sym- 
pathetic, through  the  optic  gitnglion,  dilates  the  pupil.  Starting  from 
before  backward  in  the  Duclei  of  the  third  nene,  we  find  represented 
(1)  nliary  and  tJien  (2)  pupillary  contractions.  Tlie  centers  for  tlie  ex- 
trinsic ocular  muscles  follow  presumably  in  the  following  order ;  The 
internal  rectus,  the  superior  rectus,  the  elevator  of  the  eyelid,  the  infe- 
rior rectus,  and  the  inferior  oblique.  The  fourth  nerve  is  distributed 
solely  to  the  stii)erior  oblique,  and  its  center  is  placed  in  close  apposi- 
tion after  those  for  the  third  nerve.  At  a  little  distance  caudad  under 
the  floor  of  the  fourth  ventricle  is  the  center  for  tlie  tijik  nervf,  which 
controls  the  external  rectus.  All  these  centers  are  in  close  functional 
and  anatomii-al  relationship,  ami  can  reasonably  hn  considered  as  a  single 
nieclianism,  made  up  of  three  portions.  The  first  is  the  iridociliary, 
the  second  embraces  the  cen- 
ters for  the  muscles  of  eonvet^ 
genw,  and  the  third  comprises 
the  nucleus  for  the  sixth 
nenv,  which  controls  the  ex- 
ternal rectus,  the  only  diver- 
gent ocular  muscle.  Ocular 
movements  are  als<i  repre- 
sented in  the  frontal  motor 
cortex.  The  nuclear  centers 
are  connected  with  the  higher 
levels  through  the  motor 
rjiliations  and  the  internal 
ea)>sule. 

The  various  ocular  muscles 
serve  to  move  the  globe  in  the 
orhtt  in  the  directions  indi- 
oatrtl  by  their  names  ;  but  the 
■;ii})erior  and  inferior  recti, 
owing  to  the  oblique  direction 
from  the  apex  of  the  orbit  tO 
their  in^rtiou,  also  draw  the 
eyeball  towani  the  nose  and 

rotate  it  inwanl.  This  is  counteracted  by  the  oblique  museles  and  the 
oitiTiial  rectus,  but  the  oldique  muscles  also  act  in  ciinvergence.  Con- 
vergence of  the  eyes,  necessari-  for  all  dose  vision,  is  thus  much  belter 
pn)vide<l  for  than  tlie  opjwsite  action.  Voluntar}'  divergent  sfjuitit  is 
imiiossible. 

The  motor  nerves  of  the  eye  may  be  diseased  fl")at  their  nuclear 
origin,  (2)  in  their  intracercbnd  course,  (:))  in  their  intr.icnuiial  course, 
and  {4)  within  the  orbit.  Four  gn>u]»s  of  pym|)touis  are  i)riMluceil : 
(1)  Pupillary  variations,  (2)  disturbance  of  accommodation,  (3)  muscular 
incomj>etencc  and  squint,  (4)  double  vision.  It  is  by  the  study  of  these 
synijitoms,  their  mutual  combinations,  and  the  jL-iswiatiim  or  absence  of 
other  cerebral  indications  tliat  a  distinctive  and  loeiilixing  diagnosis  is 
p)Msible.     We  will  first  consider  the  individual  nerves. 
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Ocular  Palsies. — Coiii[ilett'  diviHion  of  tho  third  nerve  parulyiws  oil 
th<^  extrinsic  niiisfles  but  the  external  rectus  ami  the  suporlur  oblique. 
Thi!  eye,  iu  eonsfqucnce,  eau  ha  turned  sti-ongly  to  thi?  outer  cunthus, 
and  eventually  becomes  tixed  iu  that  jKisitiou,  The  eyelid  droops  in 
complete  ptosis,  which  tlie  patient  tries  to  remedy  by  tlie  action  of  the 
frontalis.  The  pupil  is  widely  dilated  by  the  unop|wsed  action  nf  the 
sympatiietiCj  and  does  not  reaut  ibr  light  or  uccoiunirHlatioii.  The  eye, 
unless  strongly  ravopic,  is  incapable  of  near  vision  thrciugli  the  loss  of 
accommoilation  due  to  paralysis  of  the  ciliary  muscle.  There  is  double 
vision  excepting  when  the  sound  eye  is  made  to  correspond  with  the 
direction  of  the  one  pandyzcd. 

Di\'i9ion  of  the/ourtA  nerpe  allows  the  eyeball  at  the  top  to  slightly 
rotate  outward  on  the  antero]>ost(.'ri< ir  axis,  which  corrcspi mds  practi- 
cally to  the  line  of  direct  forward  vi.-inn.  When  (ixiil  in  llii-  ]Hisition 
by  the  action  of  tlie  inferior  dliliqiu'  and  llic  infcrinr  rci'tu^;,  wliich  act 
together,  the  rotation  can  sometimes  Ik-  olj.^crvcd  if  caivfully  lookt-d  for. 
but  the  iudux  to  this  jKiralysis  is  in  the  diplopia,  to  be  studied  later.     In 

Fig.  37.— riralfBl^  "(  tlie  liiCr  tblnl  iinaM  u.Tvt',    1,    Ptoglii  i.   Inelfbctual  ittsmpt  oT  frontilb  to 


attempts  at  downward  convergent  vision  the  inwartl  rotation  of  the  eye- 
ball fails  to  take  place. 

When  the  nixth  nerve  is  divided,  the  eye  can  not  be  tiirned  outward 
from  a  line  marking  direct  forward  vision,  and  later  the  eye  iMX-omes 
fixed  in  a  Btn»ng  inward  squint  that  may  carry  the  jiupil  to  die  intenml 
canthns.     The  diplopia  is  marked  and  constant. 

Destructive  injury  to  the  xyvipaihetic  produces  great  narrr)wing  of  the 
pupil,  as  the  pupillary  sphincter,  innervated  by  the  third  nerve,  escapes. 
At  tJie  same  time?  the  eyeball  becomes  prominent  or  slightly  exophthal- 
mic by  reason  <if  the  paralysis  of  Muller's  muscle.i  and  retro-ocular  tur- 
gescence.     The  pupil  dcjes  not  react  for  light  or  for  pain. 

Diagnosis  of  Ocular  Palsiea. — When  the  lesion  is  complete  and 
has  existed  some  time,  difficnlly  in  deciding  which  extrinsic  muscle  is 
at  fault  is  not  very  great.  In  partial  lesions  and  when  the  condition 
is  vacillating  or  slight  in  degree,  a  careful  examination  is  required-  We 
have  two  im|iortant  indications — namely,  the  habitual  pogttlon  of  the  head 
and  the  diplopia.     When  an  ocular  nuis<'le  is  wejdtened,  the  patient  un- 
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consciously  and  constantly  so  carries  the  head  that  the  least  possible 
work  is  required  of  the  paretic  muscle.  For  instance,  if  the  right  ex- 
ternal rectus  is  involved,  the  patient  will  turn  the  head  to  the  right, 
thereby  relaxing  the  injured  muscle.  The  rule  as  laid  down  by  Land- 
holt  ^  is  tliat  the  direction  of  the  liead  corresponds  in  every  way  to  the  physi- 
ological action  of  the  paralyzed  muscle. 

If  the  visual  axes  for  both  eyes  do  not  attain  the  same  fixed  point, 
diplopia  results.  The  sound  eye  sees  the  fixed  object  clearly  and  the 
miiKl  refers  the  image  to  the  proper  position  in  space.  The  divergent 
or  convergent  eye  sees  the  fixed  object  indistinctly,  as  the  image  does 
not  fall  on  the  sensitive  spot  of  the  retina  and  the  mind  projects  it  to 
a  xfTong  position  in  space, — namely,  to  the  position  by  experience  asso- 
ciated with  the  particular  part  of  the  retina  in  operation.  In  diplopia 
of  long  standing  the  mind  learns  to  neglect  the  weaker,  false  image,  and 
the  patient  may  be  unaN^'are  of  his  double  vision.  The  eye  also  usually 
iKH-oraes  more  and  more  divergent,  presenting  the  com|)aratively  insensi- 
tive retinal  j)eriphery  to  the  fixed  object,  and  this  assists  in  the  mental 
neglect  of  its  image.  When  the  muscle  weakness  is  very  slight,  diplo- 
pia only  occurs  on  quick  movements  of  the  eyes  or  in  extreme  range  of 
the  eye  in  the  direction  of  the  affected  muscle's  action,  and  then  it  may 
be  but  momentary',  the  muscle  under  the  stimulus  of  attention  gradually 
drawing  the  eye  into  line.  This  is  often  accomplished  in  a  jerky  man- 
ner. The  eyeball  presents  a  number  of  oscillations  which  may  termi- 
nate in  the  proper  position,  or  the  globe  may  swing  back  to  the  abnormal 
position,  the  muscle  being  quite  exhausted.  The  double  vision  and  the 
faulty  projection  at  first  invariably  give  rise  to  pronounced  ocular  vertigo. 

In  examining  a  case  of  diplopia  the  first  question  is  whether  it  is 
monolocular.  Closing  one  eye  prevents  double  vision  unless  it  is  con- 
fined to  the  open  eye,  in  which  case,  if  not  due  to  defective  media  or 
faulty  curvatures,  it  is  almost  surely  hysterical.  Place  the  patient  in  a 
good  light,  have  him  hold  the  head  motionless,  and  let  him  follow  with 
both  eyes  the  i>oint  of  your  finger  through  a  circular  range  about  a  foot 
from  his  face.  At  some  angle  the  two  eyes  will  fail  to  maintain  paral- 
lelism, or  jerky  movements  of  one  eye  may  be  noticed.  The  point  is  to 
determine  which  is  the  affected  eye.  Cut  off  the  patient's  line  of  sight 
from  one  eve  with  a  card  held  at  such  a  distance  from  it  that  its  motion 
can  still  be  observed,  and  have  the  patient  fix  your  finger  in  the  direc- 
tion toward  which  conjugate  movements  failed.  If  the  sound  eye  be 
covered,  it  will  overact  and  be  turned  farther  to  the  side  than  is  re- 
quired. This  overaction,  or  secondary  deviation ^  is  due  to  the  fact  that 
the  stimulation  m^cessarv  to  draw  the  affected  eve  in  the  dirwtion  of  the 
weak  muscle  is  more  than  sufficient  for  the  corresponding  sound  nnisclc. 
If  vou  have  covered  the  weak  eve  in  the  same  wav  it  will  not  move 
outward  far  enough  when  the  finger  is  fixed  by  the  sound  eye,  and  for  a 
«milar  reason.  The  direction  of  failure  in  the  affected  eye,  therefore, 
points  to  the  weakened  muscle.  In  mark(Kl  squint  of  this  character  the 
affected  eye  often  presents  a  much  wider  range  of  motion  when  the 
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sound  eye  is  covered  than  when  binocular  vision  is  attempted.  Appar- 
ently the  volitional  attempt  is  stronger  when  the  muscle  is  not  disturbed 
by  two  images.  Overaction  of  the  sound  eye,  however,  occurs,  as  in  the 
card-test. 

Tlie  diplopia  ted  is  made  as  follows :  Place  the  patient  facing  a 
candle  or  bright  object,  such  as  a  narrow  strip  of  white  jMiper  the  size  of 
a  lead-pencil,  j)laced  on  a  dark  background  at  a  distance  of,  say,  twenty 
feet.  Cover  one  eye  with  a  red  glass.  If  there  is  double  vision,  the 
red  image  corresponds  to  the  covered  eye.  If  the  red  image  and  the 
covered  eye  are  on  the  same  side,  the  diplopia  is  simple ;  if  on  opiK)site 
sides,  the  dij)lopia  is  crossed.  When  the  eyes  converge,  the  diplopia  is 
simple  ;  when  tlie  eyes  diverge,  the  diplopia  is  cnissed.  Gowers'  rule  is : 
"  When  the  visual  lines^  the  prolonged  vi^ixud  axes,  cross,  the  diplopia  is  not 
crossexl,^^  If,  now,  the  fixing  object  remaining  stationary,  the  head  be 
turned  one  way  and  another  in  some  given  direction,  the  images  will 
separate  and  in  the  op|>osite  direction  approach  and  perhai^s  fuse. 
Landholt  ^  lays  down  this  rule :  "  The  affected  eye  is  thcd  in  the  direction 
of  whose  image  the  diplopia  increases,^'  For  instance,  in  simple  diplopia, 
tiie  right  image  corresj)onds  to  the  right  eye.  If  the  diplopia  increases  on 
turning  the  head  to  tlie  right,  the  right  eye  is  affectcnl.  In  crossed 
dij)lopia  the  left  image  corresponds  to  the  right  eye.  If  the  images 
sejiarate  in  turning  the  head  to  the  left,  the  right  eye  is  at  fault  l>ecau8e 
its  image  and  the  turn  of  the  head  eorresj^nd  to  the  increased  diplopia. 
Tlie  same  tiling  is  true  in  vertical  diplopia. 

He  also  lays  down  this  rule  :  "  TIw  paralyzed  muscle  is  the  one  which 
woxdd  give  to  the  eye  the  direction  of  the  false  image,''  The  false  image, 
of  course,  belongs  to  the  affected  eye.  For  instance,  in  simple  diplo{)ia 
with  the  right  eye  affei^ted,  it  is  the  external  rectus  that  is  at  &ult,  as  it 
is  this  muscle  whic'h  would,  if  competent,  direct  the  eye  to  the  posi- 
tion of  the  false  image  at  the  right  of  the  tnie  image.  Involvement 
of  the  oblique  is  similarly  shown.  If  the  i)atieiit  indicates  that  the 
image  of  the  right  eye,  in  simple  di])l()pia,  is  to  the  right  and  its  upper 
end  leans  to  the  left,  we  know,  by  the  application  of  this  rule,  that  tlie 
right  sujverior  oblique  is  deficMcMit.  An  opposite  condition  would  point 
to  the  inferior  oblique  and  inferior  rwtus,  which  operate  togc»tlier. 

The  location  of  the  lejiion  determines  the  distribution  of  symptoms 
and  through  them  is  cliiii(»ally  decnplieral.  A  lesion  involving  the 
nuclei  under  the  aqueduct  of  Sylvius  is  almost  invariably  attended  by 
bilateral  svmmetrical  eve  conditions.  This  is  due  to  the  anatomical 
proximity  of  the  centers  on  each  side  of  the  middle  line  and  to  their 
physiological  r(»lati(>n.-i.  A  lesion  which  destroys  accommodation  and 
pupillary  contractions  affects  the  most  forward  group  of  nuclei.  If  the 
middle  group  is  involved,  all  the  extrinsic  muscles  of  the  eyes  are  dis- 
abled, even  the  external  recti,  as  this  group  has  a  controlling  influence 
over  the  nucleus  of  the  sixth  nerve.  If  the  lesion  fall  u]K)n  the  sixth 
nucleus  alone,  double  convergent  s(juint  is  produced.  In  the  same  way, 
•if  some  one  or  several  of  the  conjugate  movements  of  the  eyes  be  lost, 
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or  a  double  ptosis  is  present,  the  lesion  is  nuclear  unless  movements  of 
the  head  and  trunk  are  lost  at  the  same  time.  In  such  case  the  lesion 
is  probably  above  the  nucleus  in  the  internal  capsule  or  in  the  cortex. 

The  three  ocular  nerves  leave  their  groufKKl  centers  by  widely 
diverging  routett,  and  may  be  cut  oif  separately  and  unilaterally  by  en- 
cephalic conditions,  such  as  hemorrliage,  inflammation,  or  new  growths. 
Such  lesions  invariably  implicate  other  structures,  and  give  rise  to 
numenms  symptoms  other  tlian  those  referable  to  the  ocular  nerve. 
For  instance,  a  lesion  in  the  i)e<luncle  in  the  region  of  the  red  nucleus 
would  disturb  the  motor  tracts  in  the  cms  and  pnKluce  paralysis  on  the 
opposite  side  of  the  body,  with  paralysis  of  the  third  nerve,  ptosis,  etc., 
on  the  same  side  as  the  lesion.  This,  by  Charcot,  is  denominated  the 
svmptom  group  of  Weber  (fig.  36). 

In  basilar  inflammations  and  injuries,  and  particularly  in  syphilitic 
meningitis,  the  ocuhir  nerves  are  likely  to  be  injured.  The  sixth,  from 
its  long  and  exposed  course,  is  especially  prone  to  injury  and  is  the  most 
freijuently  diseased  nerve  of  this  group.  Lesions  in  this  i)osition  are 
usuallv  unilateral,  and  if  bilateral  <lifter,  as  a  rule,  in  degree  on  the  two 
sides.  Here  injury  to  the  third  nerve  necessarily  involves  all  its 
branches  and  functions.  A  lesion  which  cc^uld  select  from  the  nerve- 
trunk  the  pupillary  fibers,  for  instance,  is  inconceivable.  Diffuse  cere- 
bral symptoms,  such  as  headache,  vertigo,  nausea,  stujx)r,  convulsions, 
and  optic  neuritis,  are  also  commonly  present.  At  the  apex  of  the  orbit 
all  the  ocular  nerves,  with  the  ophthalmic  division  of  the  fifth  and  the 
optic  nerve,  are  closely  approximated.  Injury  or  diseitse  at  this  point 
would,  therefore,  determine  complete  internal  and  external  ophthal- 
moplegia, imjKiir  vision,  and  give  rise  to  sensory  disturbances  in  the 
distribution  of  the  supra-orbital  nerve.  Pressure  at  the  siinie  time  on 
the  return  orbital  circulaticm  congests  the  retinal  veins  and  producu^s 
some  exophthalmos.  After  the  nerves  have  separated  in  the  orhif^  any 
one  or  more  of  them  mav  be  injured  bv  traumatism  or  local  diseasi*. 
Their  branches  may  be  singly  selected.  The  diagnosis  dejx'nds  n|M)n 
the  muscles  involvwl,  and  the  anatomical  relations  of  the  nerves  and 
their  branches  within  the  orbit 

Causes  of  Ocular  Palsies. — The  conditions  wliich  give  rise  to 
palsies  of  the  ocular  muscles  are  very  nunnTous.  In  the  orbit  trauma- 
tism and  new  gn)wths  are  frequently  causiil  of  the  loss  of  ocular  move- 
ments A  blow  over  the  eve  is  sometimes  followed  bv  i)aralvsis  of  the 
levator  pali)ebne  superioris.  Ex{)osures  to  cold  and  the  rheumatic  states 
are  sometimes  followeil  by  an  o])hthalmoplegia,  which  is  j)r()bably  due*  to 
a  peripheral  neuritis.  This  form  may  be  present  in  multi])le  neuritis 
from  alcohol,  and  probably  from  other  ])oisons,  and  may  involve  few  or 
many  of  the  muscles.  Orbital  growths  usually  are  marked  by  exoph- 
thalmos. Cervical,  maxillary,  and  cranial  tumors  may  invade  the  orbit 
and  there  pnxluce  these  local  symptoms. 

In  their  b(mlar  course  the  motor  nerves  of  the  eye  are  frequently 
injured  by  meningitis,  and  es|)ecially  by  syphilitic  disease.  Jl'isilar 
fracture,  carotid  aneurj'sm,  or  the  pressure  of  neighboring  intracranial 
growths  may  also  implicate  them  in  this  locality. 
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At  the  nuclei  multiple  sclerosis,  bulbar  palsy,  polioencephalitis  supe- 
rior, aiul  locomotor  ataxia  frequently  cause  ocular  palsies.  A  temjK)- 
rary  ptosis  or  diplopia  is  often  an  early  symptom  of  tabes,  and  should 
always  arouse  suspicion  of  it  or  of  syphilis.  The  exact  mcH^hanism  and 
lociition  of  the  tabetic  disturbance  which  produces  the  Argyll-Robertson 
phenomenon  is  not  understcxMl,  but  presumably  the  anterior  cell-group, 
controlling  pupillary  and  ciliary  contractions,  is  involved. 

A  peculiar  periodmiUy  irairriny  or  relapaing  palsy  of  tlie  tliird  nerve 
is  sometimes  encountered.  It  is  more  frequent  in  females,  involves  only 
one  eye,  lasts  from  one  to  six  months,  and  returns  at  regular  inten^als,  often 
during  the  entire  life  of  the  jKitient.  Its  pathology  is  not  known,  but 
the  nerve-trunk  has  several  times  been  found  to  be  disc»ased.  Traces  of 
this  palsy,  in  some  ciises,  c«n  be  detected  during  the  intervals  of  practical 
freedom  from  the  trouble.  It  luis  been  attributed  to  hysteria  in  certain 
instances,  and  is  frcHjuently  ass(H*iated  with  migraine. 

Lesimia  of  the  cortex  or  of  the  internal  capsule  producing  hemiplegia 
are  often  attended  by  ('oiijugatc?  deviation  of  the  head  and  eyes  toward 
the  sound  side  of  the  bcxly.  If  the  ])aralyzed  side  present  convulsions 
due  to  cerebml  irritation,  the  eyes  may  then  be  spasmo<licnlly  dniwn  to 
that  side.  A  lesion  lower  down  in  the  pontine  region  would  Ik*  marked 
by  a  crossed  deviation,  the  (»yes  looking  to  the  ])aralyzed  side  of  the 
body,  and  in  convulsions  turning  to  the  sound  side  of  the  body. 

Ocular  Muscle  Spasms. — The  ocular  muscles  are  usually  associated 
with  the  other  muscles  in  generalized  convulsion,  the  eyes  turning  to  tlie 
side  most  vigorously  aifectod.  Individual  nmscles  alone  are  affected  in 
very  rare  instances.  The  levator  or  a  rectus  may  thus  be  spasmodically 
involved  for  years.  Sometimes  the  ocular  muscles  ]>articipate  in  facial 
tics  and  accompany  torticollis.  In  hysteria  the  eyes  are  fre(juently  rolk»d 
upward  and  outwanl,  or  strongly  converged  during  convulsive  manifes- 
tations of  the  disease,  and  these  ocular  j)ositions  may  remain  for  long 
p(Ti(xls  of  time  after  the  convulsion  has  subsided.  A  more  common  eye 
conditicm  in  hysteria  is  one  of  spurious  double  j)tosis.  It  is  really  a  spasm 
of  the  orbiculares.  The  patient  a]>parently  tries  to  overcome  it  by  raising 
the  brows  with  the  frontalis.  An  attempt  to  raise  the  lids  with  the  finger 
at  once  develops  resistance,  which  in  paralytic  ptosis  is  never  present. 

Nystagrmus  consists  in  rapid  rhythmical  involuntary  oscillations  of 
both  eyeballs,  due  to  sj)asm(xii(^  action  of  the  ocular  muscles.  When 
both  eves  are  affected,  the  movements  an*  similar  and  synchronous.  The 
spasmodic  movements  are  commonly  horizontal,  less  frequently  rotary, 
and  only  rarely  vertical.  When  the  eye  vibrates  in  one  plane,  it  ordinarily 
moves  outward  (juiekly  and  more  slowly  returns.  The  oscillations  vary 
in  number  from  fiftv  to  two  hundred  or  more  a  minute,  and  in  extent 
from  one  to  ten  millimeters.  In  uremic  coma  the  eyes  will  sometimes 
be  noti(HHl  in  a  hiteral  nystagmus,  which  carries  them  through  their 
widest  range  of  lateral  movement  about  ten  times  a  minute.  Nystag- 
mus may  be  constant  or  only  provoked  by  calling  forth  a  particular 
movement  of  the  eyes,  as  by  directing  them  upward  or  outward.  This 
latter  must  not  be  confused  with  the  jerky,  unrhythmical,  and  momentary 
movements  of  weakened  mustiles. 
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The  causes  and  significaDce  of  nystagmus  are  often  obscure.  It  may 
be  acquired  as  the  sequel  of  any  condition  which  greatly  impairs  vision. 
CornoJ  and  lenticular  opacities,  choroiditis,  an<l  retinitis  may  precede  it, 
especially  if  occurring  in  childhood.  Albinos  frequently  present  nys- 
tagmus. Miners  who  work  in  cramped  positions  with  iK)or  illumination 
acquire  it,  probably  as  a  fatigue  neurosis  through  the  overstrain  of  cer- 
tain eye-muscles  in  attempting  to  keep  the  work  in  view.  In  them  it 
is  often  only  present  when  the  particular  attitude  which  their  work 
requires  is  assumed. 

Nystagmus  is  present  incidentally  or  regularly  in  a  long  list  of  ner- 
vous diseases  which  have  neither  location  nor  pathological  anatomy  in 
wmmon.  It  is  almost  a  cardinal  symptom  in  insular  sclerosis  and  in 
hereditan'  ataxia  of  the  Friedreich  type.  It  is  common  in  cerel)ellar 
tumor  and  tumors  involving  the  corpora  quadrigemina  and  optic  thalami. 
Occasionally  it  attends  sinus  thrombosis,  meningitis,  meningeal  hemor- 
rhage, and  variously  seated  cerebral  hemorrhages,  softenings,  and  tumors. 
Hysteria  has  also  furnished  rare  cases  of  persistent  nystiigmic  ocular 
spasm. 

The  treatment  of  ocular  palsies  depends  upon  the  causal  con- 
dition and  is  ofl«n  most  unsatisfactory.  New  growths  and  traumata  are 
surpcal  conditions  for  the  most  part.  Syphilitic  palsies  may  readily 
yield  to  treatment,  whether  due  to  basilar  or  central  involvement,  but 
only  too  often  recur,  yield  again,  and  finally  become  permanent.  The 
neuritic  form  is  treated  as  a  j)art  of  the  general  intoxication  at  the 
bottom  of  the  disease.  A  persisting  ocular  deviation  is  often  benefited 
by  a  tenotomy.  Muscle  cutting  should  always  be  prece<led  by  exercise 
of  the  muscles  with  prisms,  which  sometimes  is  helpful,  and  by  general 
treatment.  Nystagmus,  excepting  in  the  unusual  eases  where  it  is  due 
to  meningeal  and  sinous  diseases,  or  other  curable  lesion,  is  pra(»tieally 
unyielding  to  all  nu^sures.  Miners'  nystagmus  usually  ceases  when  the 
occupation  is  clianged. 


CHAI^ER  VI. 

DISEASES  OF  THE  TRIFAC3AL  NERVE. 

Anatomical  Considerations. — The  fifth  nerves  represent  the  sen- 
sory portions  of  all  the  motor  cranial  nerves.  Their  sensory  (listril>ution 
embraces  most  of  the  skin  of  the  h(»ad  and  faee,  all  their  mucous  membrane- 
lined  cavities,  and  the  cerebral  mening(»s  in  part.  In  addition,  through 
at  least  the  chorda  tympani,  the  fifth  subserves  the  s|K'eial  sense  of  taste. 
Its  small  motor  root  innervates  the  mandibular  museles  of  niastieation. 
The  nuclear  origin  of  the  fifth  nerve  in  the  medulla  is  correspondingly 
exteasive.  The  smaller  motor  nucleus  is  situated  under  the  floor  of  the 
fourth  ventricle  near  its  lateral  angle,  with  an  upward  extension  as  high 
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as  the  corpora  qiiadrigemina.  Outside  of  this  is  the  larger  sensory 
nucleus,  wliich  is  a)nnected  continuously  with  nuclear  gray  matter  as 
low  as  the  fourth  cervical  spinal  segment.  These  centra  are  brought 
into  relation  with  the  cerebellum  and  with  the  cerebral  cortex  by 
upward  radiations.  For  the  motor  iH)rtion  the  cortical  centers  are  at  the 
foot  of  the  anterior  central  convolution.  The  sensor}'  cortical  repre- 
sentation is  not  (dearlv  known.  The  sensor\-  and  motor  trunks  leave 
the  surface  of  the  jxnis  separately,  though  side  by  side,  and  only  after 
the  sensory  jiortion  has  passed  tlmuigh  the  Gasserian  ganglion  does  the 
motor  trunk  join  the  third  trigeminal  division. 

The  strictly  gustatory-  }K)rtion  follows  a  most  extraordinary  course 
before,  as  the  chorda  tympani,  it  reaches  the  lingual  nerve  and  is  dis- 
tributed to  the  anterior  ]>ortion  of  the  tongue.  At  first  contained  in  the 
s(»nsor}'  trunk,  it  aj)i)arently  ])asses  from  the  Gasserian  enlargement  with 
the  middle  or  superior  maxillar}'  branch.  Thence  it  drops  into  the 
sphenopalatine  or  Mei^kel's  giuiglion,  and  turns  backward  in  the  form  of 
the  Vidian  nerve,  to  jx'netrate  the  ]>etrous  ])ortion  of  the  temj)oral  bone 
and  join  the  facial  nerve  in  the  Fallopian  aqueduct.  It  follows  the 
facial  nearly  to  its  exit  at  the  stylomastoid  foramen,  where  it  turns  sharply 
upwanl,  reaching  the  tym|Kmic  cavity,  which  it  leaves  by  the  Gasserian 
fissure.  It  then  descends  Iw^tween  the  pterygoid  muscles  and  joins  the 
lingual  branch  of  the  inferior  nuixillar}*  or  third  trifacial  division,  to  be 
distributed  to  the  anterior  jK»rtion  of  the  tongue.  The  base  of  the  tongue 
and  faucial  pillars  also  recognize  taste  impressions.  It  is  supposed  that 
these  sensations  rt^ach  the  trunk  of  the  fifth  by  way  of  the  glossopharj'n- 
geal  n(»rve  through  connections  with  MeckePs  gjuiglion.  We  know 
certainly  that  division  of  the  s(mis()IT  trunk  of  the  fifth  abolishes  all  taste 
sensation  on  the  corres|K>nding  side  of  the  oral  and  pharyngeal  cavities. 

Cortical  Diseases  of  the  Fifth  Nerve. — I^esions  of  the  portion 
of  the  motor  cortex  associated  with  the  fifth  nerve  produce  spasm  or 
paralysis  according  as  the  lesion  is  irritative  or  destructive.  The 
involved  nniscles  are  the  pterygoids,  the  temix)ral,  and  the  masseter. 
In  genenilized  convulsions  they  are  oixlinarily  involved.  Verj'  rarely 
th(y  are  the  sole  seat  of  motor  disturbance  presenting  a  masticatoiy 
Mp(t.snf  or  parafi/HiA,  The  spasm  may  be  tonic,  as  in  trismus,  or  repeated 
at  intervals  mor(»  or  less  long.  The  teeth  are  tightly  clenched,  and  the 
masseters  and  temporals  stand  out  firm  and  hard.  In  the  clonic  variety, 
as  in  the  chattering  of  a  chill,  the  lower  jaw-  is  sharply  moved  laterally 
or  verticidly.  Vigorous  grinding  of  the  tt^th  may  be  present.  This  is 
sometimes  seen  in  the  late  stages  of  paretic  dementia  and  in  other  wid(»- 
spread  organic  brain  disease.  SingU»  or  repeated  spasms  may  have  their 
origin  in  loc^al  disi»as(»  of  the  jaws,  such  as  periosteitis  or  toothache,  and 
are  then  reflexly  produced. 

Masticatory  paralysis  of  cortical  origin  is  extremely  rare.  The 
cortical  lesions  have  almost  invanably  b(»en  found  to  be  bilateral,  but 
Hirt  ^  has  reported  a  case  of  complete  mandibular  palsy  due  to  a  left- 
side<l  lesion  at  the  foot  of  the  ascending  frontal  ccmvolution. 
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DISEASES   OF  THE   TJIIFACIAL   NEKVE. 

Kvdear  disease  of  the  fifth  nerve  is  usually  a  part  of  a  group  of 
biilliar  :-yiapt(inis.  Mai^tiaitorv  paralysis  arising  from  this  aonriie  ii*  ex- 
iirincly  rare.  Progpf.-i.sive  hullwir  jtalsy  and  pontint;  tumors  may  cause 
11.  Iwt  other  cranial  nerves  are  almost  invariably  affe<'t<.ii  at  the  sanif 
time.  Multiple  sclerosis  and  tabes  may  and  often  do  atlt'ct  fhe  flfih 
nucleus,  oiusing  hilatenil  sensorj'  and  motor  symptt^ims  in  the  area  of 
ilsdi^rihntion. 

Periptieral  intracranial  affections  of  tlie  trigeminus  may  involve 
the  jii'in.  llie  (lastnTinn  jra »<rl ion.  nr  tlic  thriH!  branches  of  the  nevve  at 
ihi'ir  exits  from  the  skull.  The  ditl'erentiid  diagnosis  as  to  location  may 
be  iin|Ke«ible  if  adjoining  nerves  ur  struetures  are  uninjured  or  present 
■Ml  iwiications.  A  description  of  the  symptoms  arising  from  injury  to 
ihe  mink  will  therefore  apply  to  disease  of  tlie  Gusserian  ganglion  or  itf 
the  three  branches  at  their  cranial  exits.  Growths  and  iniflaniniaUirj- 
procesMs  are  tlie  usual  causes  of  this  form  of  trifacial  disease. 

The  motor  symptoms  are  those 
iif  ]uiresi3  or  pandysis  of  the  niiindi- 
Uiilar  museles-  The  jiiws  can  not  be 
cIimm!  or  ean  not  Ik;  lirmly  held  lo- 
gtilier  when  closed.  The  combined 
stn-ngth  of  the  juw-muscles  is  im- 
mme,  and  considerable  impairment 
mar  go  mmoticpd.  In  complete 
WLiniral  paralysis  the  jaw  dwKips, 
Iml  an  at  first  be  raised  by  the 
lajim  of  the  facial  nni.'icles,  esjHei- 
alW  the  buocinators  and  orbicularis 
mis.  If  the  palsy  is  one-sided,  tlie 
JBw  may  still  be  raised  by  the  mii- 
bteni!  action  of  the  iminjnre<l  side, 
hut  t!ie  bite  is  feeble.  Atteni|.ts 
tfl  britig  the  paralyzed  pteri'poids 
intii  play  fail  to  produce  grinding 
movements,  so  tliat  the  jaw  can  not 
be  forcibly  atlvani^l  fnun  the  im- 
pireil  side  or  thrust  in  the  opposite  direction. 
Bffltntcture  in  the  muscli 
hold  the  mouth  open. 

biterference  with  seugation  may  be  {Nirtial  or  complete.  In  the  lat- 
ter rase  all  {Mirts  of  the  face,  head,  nasal  fossie,  eonjiinetiva;,  month,  mid 
tiinjpie  supplied  by  the  fifth  nerve  are  insensitive,  and  taste  is  al)olished 
im  thnt  side  of  the  tongue  and  oral  cavity.  Prodninial  pricking,  ting- 
Ill^,  and  burning  nsiially  precede  tlie  anesthesia.  Frequently,  when  the 
low  (>f  sensation  is  pronounced,  so  that  the  patient  no  longer  feels  a  pin- 
prick, complaints  are  made  of  pain  and  burning  in  the  anesthetic  area, — 
Mieatheain  dolorosa.  In  one  case  observed  by  the  writer,  while  genenil 
Mtwition  W113  alxtlishcd  in  all  its  modes  and  tenses,  muscular  sense  re- 
mained.  A  touch  or  prick  was  not  perceived,  but  the  slightest  motion 
oommunicated  to  any  facial  muscle  was  instantly  recognized,  apparently 


In  hmg-standiiig  ca.sos 
whicli  depress  the  jaw  may  jK-Tmaiiently 
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through  the  uninjured  seventh  ner\-G.  Trojihie  disturbances  are  the  mley, 
but,  ordinarily,  they  are  sliglit  in  degree.  The  insensitive  conjunctiva 
and  cornea  are  easily  irritated  and  pixine  to  ulceration  that  may  reach  a 
destructive  grade.  The  nasal  and  lacrimal  sreretions  are  defettive 
and  the  mucous  membrane  dry.  In  tiie  nose  this  diynt^ss  impairs  the 
rieiiHe  of  smell.  The  [taralyzed  side  of  the  tongue  is  thickly  furred, 
thii'  jKirtly,  but  not  wholly,  to  tlie  tact  that  food  ia  only  chewed  on  the^ 
sound  side.  The  salivarj-  secretion  may  be  greatly  diminished.  Her^' 
jH-tii'  eruptions  in  the  cutaneous  distribution  are  frequent,  and  when  tl 
ganglion  or  branches  are  disciised  and  the  conjunctiva  is  involved, 
stitute  a  serious  fcjiturc,  oa  ophthalmia  and  complete  loss  of  the  eye  dib^I 
ensue. 

Facial  hemiatrophy  may  follow  injury  and  disease  of  the  fifth 
nervi'.  In  tliis  rare  deformity  the  wasting  is  always  limited  to  the  dis- 
tribution of  the  trifacial,  and  is  usually 
most  intense  in  the  field  of  tlie  middle  and 
inferior  divisions.  The  alleged  causes  in 
nnini'i-iius  instances,  such  as  blows  on  the 
he:nl  iind  face,  infectious  fevers,  exposure 
to  cold,  facial  er\'sipclas,  osteitis  of  th« 
jaws,  att^-.,  are  oa|)able  of  seriously  influeno- 
ing  the  ner\'e.  In  some  coses  histological 
changes  iu  the  trunk,  ganglion,  or  brant^iea 
have  l>een  demonstrated,  and  it  has  followed, 
division  of  the  root  of  tlie  trigeminus  ia] 
man  and  animals.  It  may  begin  in  s 
^^■ilh■llu»^  selerodermie  patch  on  the  side 
■  if  tbf  taee,  but  more  commonly  the  entire 
Itiilf  III'  ijic  face  gradually  diminishes.  Tlie 
lows  all'cctiJ  lK>th  dermal  and  osseous  struc- 
tures and  less  markedly  the  muscles,  which 
may  escai>e  entirely.  Si-nsopy  disturbances 
j-ig.  ;i9.— (■n.'t<>f  ruiixi  iiniiiair.piihj  gre  common,  and  in  certain  instauoea. 
severe  pain  is  felt.  The  o])|)osite  side  of  thi 
face  may  finally  become  involved,  thougl 
this  is  rare.  The  disease  develops  usually  before  adidt  life,  but 
apjiear  at  any  age.  It  i)rtxlnccs  a  most  notable  difference  of  apjieai 
ance  on  the  two  sides.  The  atrophic  half  lacks  tlie  projiortions  of  th< 
sound  side  in  every  particular.  The  amdition  is  usually  most  mark*  ' 
in  the  lower  portion  of  the  face,  gradually  lessening  upward  so  thttt, 
tJie  brow  may  show  almost  no  discrct>ancy  on  the  two  sides.  The 
skin  is  thinned  notably,  sometimes  to  a  half  or  quarter  of  its  propel" 
thickness;  the  musitles  are  sometimes  reduced  In  size  and  strength;] 
the  lower  jaw  may  be  a  third  smaller  on  the  affected  side.  The  teel' 
are  often  lost.  As  the  skin  is  closely  applied  to  the  muscles  and  thi 
bony  conforniiition,  a  cadaverous  appearance  is  presented  that  may  ' 
strikingly  iit  variance  with  the  plump,  healthy  side,  and  is  sometimeal 
sharply  marked  by  a  furraw  at  the  middle  line  of  the  brow  and  cbin,i 
The  nose,  chin,  and  mouth  deviate   tu  the  affected   aide.     While 
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orbital  and  palpebral  structures  are  frequently  wasted,  the  eyeball  is 
affected  only  in  rare  cases,  but  has  been  observed  wasted  and  even 
destroyed.  The  disease  is  progressive  for  years,  but  may  come  to  a 
standstill  at  any  time,  and  again  advance.  It  seems  to  be  unmodified 
bv  treatment. 
Disease  of  the  trifacial  branches  is  extremely  common.    Tlieir 

course  through  bony  channels,  which  serv^e  to  protect  them  admirably 
under  ordinary  conditions,  exposes  them  to  pressure  from  inflammatory 
states,  to  injury  by  concussing  blows,  and  to  laceration  from  fractures 
involving  the  cranial  and  facial  bones.  Their  proximity  to  the  nasal, 
buccal,  and  pharj'ngeal  cavities,  always  containing  the  iK)tential  factors 
of  infection,  is  a  local  disadvantage.  Finally,  they  are  distributed  to  the 
most  exposed  portion  of  the  cutaneous  expanse,  where,  thinly  covered, 
thev  rest  upon  unyielding  structures. 

They  are  very  often  the  seat  of  neuralgic  pain,  which  will  be  more 
jMitieularly  considered  in  the  section  on  Symptomatic  Disorders  of  the 
Xen'ous  System,  Part  VIII.  It  is  probable,  however,  that  a  nerve,  the 
seat  of  long-continued  neuralgic  pain,  symptomatic,  perliaps,  of  a  gen- 
eral blood  state, — as  malaria,  for  instance, — may  eventually  become 
histologically  changed  and  organically  diseased.  A  neuritis  may  be  thus 
established  which  is  usually  marked  by  sharply-defined  anatomical  areas 
of  hypersensitiveness  or  anesthesia.  Dystrophic  changes  in  the  dermal 
structures,  such  as  scaliness,  herpes,  and  falling  or  discoloration  of  the 
hair  of  the  eye-brow  and  bciird,  are  frequently  encountered.  The  glands 
supplied  by  the  given  nerve  over-  or  underact  as  the  condition  in  the 
nerve  is  irritative  or  destructive.  Neuritis  may  also  be  set  up  by  exten- 
sion from  a  neighboring  inflammation  in  the  orbit,  antrum,  or  jaws. 
The  dental  branches  are  particularly  liable  to  infection,  injure',  and  irri- 
tation, which  in  the  case  of  molar  teeth  is  not  infro([uently  the  cause*  of 
pain  referred  to  other  branches  of  the  trifacial  than  the  one  immetliatoly 
concerned. 

Injury  to  the  lingual  branch  of  the  thinl  divisi(m  of  the  fiftli  ner\^e, 
if  it  occurs  below  the  junction  of  the  chorda  tympani,  produces  loss  of 
taste  on  the  anterior  portion  of  the  tongue  on  the  same  side,  in  addition 
to  the  loss  of  general  sensation  and  trophic  disturbance  in  its  anatomical 
area  of  distribution. 

The  motor  fibers  of  the  trifacial,  being  entirely  confined  to  the  third 
division,  suflFer  with  it.  Paresis  or  paralysis  of  the  muscles  of  masticxi- 
tion  on  the  same  side  follows.  The  prominence  and  hanlnoss  of  the  mas- 
seterand  temporal  do  not  take  place  when  the  patient  attempts  to  clench 
the  teeth,  and  deviation  of  the  chin  to  the  op|)osite  side  c»u  be  but 
feebly  pnxluced  or  is  lacking.  Destruction  of  the  motor  root,  either 
above  or  below  the  ganglion  or  at  the  bulbar  nucleus,  gives  rise  to  mus- 
cular atrophy  in  the  muscles  of  masticaticm,  and  to  the  reaction  of  degen- 
eration upon  electrical  stimulation.  This  serves  to  differentiate  a  cortical 
Iteion,  which  causes  no  such  degeneration. 
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CHAPTER  VII. 
DISEASES  OF  THE  FAOAL  NERVE. 
Anatomical  Considerations. — Tlie  seventh  crauial  nerve  has  its 
cortical  origin  or  representation  in  tlie  lower  Rolau<lic  region.  The 
nuclear  center  is  situated  in  the  medulla,  under  the  floor  of  the 
fourth  ventricle,  to  the  inner  side  of  tlie  ascending  root  of  the  fifth 
ner\'e.  The  pathways  hetwceu  nuclei  and  cortex  decussate  in  the 
median  raphe  of  the  medulla  (Edinger).  From  the  nuclear  cells  the 
nerve  passes  close  to  the  nucleus  of  the  sixth  ner\'e,  and,  descending 
thence  through  the  pons,  emerges  in  the  furrow  between  the  pons 
and  medulla  outside  the  sixth  nerve, 
closely  accompanied  by  the  eightli  or 
auditor)-  ner\'e,  with  which  it  proceeds 
dinn-tly  to  the  internal  auditor)-  mea- 
tus. Its  relation  to  the  sixth  nucleus 
and  its  proximity  to  the  sixth  nerve 
on  emergence  explain  the  frequent 
association  of  these  ner>'es  in  disease. 
The  parallel  course  of  the  auditory 
and  facial  from  medulla  to  meatus 
explains  why  meningeal  and  basilar 
conditions  of  necessity  affect  them 
both  at  the  same  time. 

The  nucleus  of  the  seventh  re- 
ceives fibers  from  the  oculomotor  nu- 
clei above,  which  arc  destined  to  the 
orbicular  muscle  of  the  eyelids.  By 
this  mechanism  the  functions  of  wink- 
ing, accommodation,  and  ocular  move- 
ments are  associalied.  Fibers  from 
the  hypoglossal  nucleus  below  also  jkiss  to  the  medullary  centers  of  the 
seventh,- and  are  eventually  distrihutwl  to  the  orbicular  muscle  of  the 
mouth,  correcting  the  labial  and  lingual  movements  necessary  in 
phonation,  mastication,  and  other  buccal  protrcsses. 

The  decussation  of  the  seventh  explains  the  phenomena  of  crossed  or 
alternate  paralysis  of  the  face  and  limbs.  A  lesion  in  the  pons  above 
the  decussation  involves  at  once  the  seventh  nerve  and  the  pyramidal 
tract  for  the  op[>osite  side  of  tlie  body,  but  below  the  facial  crossing  aud 
alK)vc  the  pyramidal  decussation  a  lesion  Involves  the  face  on  the  same 
side  and  the  limbs  on  the  opposite  side.  Such  a  lesion  must  involve 
the  lower  third  of  the  pons,  approximately  the  i>orti on  below  the  super- 
ficial origin  of  the  fifth  jiair. 

After  entering  the  internal  auditor;-  meatus  the  seventh  ner\'e  bends 
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somewhat  sharply,  and  presents  a  gangliform  swelling,  which  receives 
the  lai^  petrosal  or  Vidian  nerve  containing  the  taste-fibers  from  the 
5Wond  branch  of  the  fifth  nerve  by  way  of  the  sphenopalatine  ganglion. 
The  taste-fibers  leave  the  facial  nerve  in  the  form  of  the  chorda  tympani 
after  it  lias  almost  completely  traversed  the  Fallopian  canal,  and,  pass- 
ing up  thiHHigh  the  tympanum,  finally  reach  the  anterior  portion  of  the 
tongiie  with  the  lingual  branch  of  the  fifth.  Within  the  Fallopian  canal 
the  facial  gives  off  from  within  outward,  first,  near  the  ganglion  of  the 
knee,alx>ve  mentioned,  a  motor  branch  to  the  tympanic  plexus ;  second, 
a  motor  branch  to  the  stapedius  muscle ;  and,  third,  the  chorda  accom- 
panied by  a  secretory  branch 
to  the  salivary  glands.  The 
facial  nen-e,  therefore,  within' 
the  aqueduct  contains  ( 1 )  motor 
filaments  for  the  facial  muscles, 
(2)  fihiraents  of  the  s[)ecial 
sense  of  taste  for  the  anterior 
two-thirds  of  the  tongue,  (3) 
motor  filaments  for  the  internal 
ear,  and  (4)  secretory  fibers  for 
the  salivarj'  glands.  In  addi- 
tion there  are  a  few  filaments 
subserving  common  sensation 
for  the  external  ear,  derived 
from  the  fifth  nerve,  which 
pass  with  the  facial  to  its 
exit. 

After  leaving  the  stylomas- 
t()id  foramen  the  facial  gives 
off  (1)  the  sensory  brandies 
alwve  referred  to,  (2)  branches 
to  the  external  auricular  mus- 
cles:, and  (3)  branches  to  the 
posterior  portion  of  the  occi- 
pitofrontiilis.  The  trunk  in 
the  substance  of  the  parotid 
then  divides  into  (4)  widely 
spread  branches  supplying 
motion  to  all  the   muscles   of 

the  face,  to  the  platysma,  the  stylohyoid,  and  the  posterior  belly  of  the 
digastric. 

Practically,  the  seventh  nerve  may  be  considered  one  of  pure  motion. 
It  furnislies  the  trophic  supply  to  the  muscles  of  the  fnce.  The  sensory 
and  secretory  filaments  merely  join  it  during  its  course  and  leave  it 
before  it  reaches  its  ]>eripherv.  When  it  is  diseascnl  the  niajor  symj)- 
tonis  are  motor  and  consist  of  increased  or  decreased  ac^tivity,  givinjir  rise 
to  facial  spasm  or  facial  palsy  as  the  condition  is  one  of  irritation  or 
deficit.  The  muscles  also  waste.  The  addition  of  sensorv  and  secrete >rv 
disturbances  enables  us  to  locate  the  lesion  with  more  or  less  exactness. 


Fig.  41.— Diagram  of  facial  nerve  paasing  through 
the  petron.  F,  Facial;  A,  auditory;  St.  F,  stylo- 
niaatoid  foramen;  Ch,  chorda;  S,  S,  salivary  fibers; 
(J,  G,  gustatory  fibers;  St,  branch  to  stapedius  mus- 
cle ;  T,  tympanic  branch. 
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Spasmodic  Affections  of  the  Facial  Nerve. — Facial  Spasm. — 

Irritative  lesions  in  the  Rolandic  face-centers  may  set  up  grimacing 
spasms  in  the  opposite  side,  usually  of  an  unrhythmical,  clonic  sort, 
which  are  not  suggc^stive  of  any  intention.  Sucii  a  spasm  may  be 
the  initial  feature  of  a  Jacksonian  fit.  (irimacing  is  the  feature  of 
all  severe  ej)ileptic  attiieks  that  most  impresses  onlookers.  In  limited 
cortical  lesions  in  the  face-centers  the  spasm  may  he  confined  to  a  por- 
tion of  the  face,  as  to  the  angle  of  the  mouth  or  to  the  eyelids  and  brow. 
These  corticsil  s|)asms  are  usually  attended  by  mental  symptoms,  such  as 
an  auni,  confusion,  or  unconsciousness,  and  are  practically  indej)endent  of 
circumstances  and  surroundings.  Feelings  of  apprehension  and  a  dis- 
tressinl  appearance  commonly  attend  them.  Their  frequency  is  variable. 
Oftejii  they  occur  singly,  at  long  and  irrt»gular  intervals.  An  explosion, 
a  sort  of  stiitus,  may  take  place  so  that  the  face  is  convulstKl  for  many 
minutes  or  even  hours,  and  then  returns  to  a  normal  quietude,  perhaps 
markwl  by  a  slight  jKiresis  or  even  by  a  distinct  weakness,  which  is  im- 
portimt  and  should  always  be  sought. 

The  irritative  lesion  may  be  sul>c()rtical  and  produce  the  sjime  con- 
ditions. At  the  nuclear  level  it  would  almost  certainly  involve  other 
cnmial  nerves.  Pontine  and  basilar  growths  have  in  nire  instance* 
been  the  cause  of  such  facial  s|msms,  and  inflammatory  invasion  of  the 
nerve-trunk  is  usually  marked  by  twitchings  in  the  muscles  which  sub- 
scipiently  pn^sent  palsy.  Th(5s<j  twitchings  often  n*ap])ear  with  regenera- 
tion.    All  the  alM)ve  conditions  pnxluce  a  pure  sjwsm. 

The  muscles  su|>pliiHl  by  the  facial  nerve,  either  alone  or  more 
commonly  in  conjunction  with  other  groups,  may  lx»  affcHited  by  spas- 
modic /icw,  including  blephan)s])asm,  mimic  s])asm,  grimacing,  etc.  Tlu^se 
are  ordinarily  the  external  manifestation  of  a  fixed  idea,  and  will  be 
described  under  the  psychoneu roses  in  Part  VII. 

Paralysis  of  the  Seventh  Nerve. — Eacial  i)alsy  follows  lesion  of 
the  seventh  nerve  at  any  point  from  the  cortex  to  the  stylomastoid  fora- 
men. In  the  face  individual  branches  may  be  injured,  with  corre- 
sponding l(K»al  motor  loss.  The  most  complete  fac^ial  paralysis  depends 
U{X)n  injuiT  to  the  nerve-trunk.  When  it  follows  ex|)osure  to  cold  or 
oc»curs  in  rheumatic  conditions  it  is  often  called  BelFs  jmJsy.  The  ]>er- 
iphend  form,  due  to  a  lesion  of  the  nerve-trunk  after  its  entrance  into 
the  jx^tron  through  the  intenial  meatus,  will  first  be  considered,  and  then 
the  nuclear  and  central  varieties. 

Peripheral  Facial  Palsy. — Btiologry. — The  facial  nerve  in  the 
pt»trous  canal  is  occasionally  invadtnl  by  inflammation  extending  from 
the  tympanic  aivity.  The  sc^paniting  plate*  of  Imne  is  often  of  extreme 
thinness,  and  may  even  be  lacking,  es]>ecially  in  children.  Mastoid 
disease  and  pharyngeal  inflammations  have  led  to  the  Siime  result. 
Fractures  of  tlu*  cranial  base  very  freciuently  involve  the  |K»tron,  and 
may  C4Uise  a  facial  iwdsv^  at  once ;  or  this  mav  come  on  from  inflam- 
matory  reaction  after  a  few  days,  or  later  from  the  de|K>sition  of 
callus.  In  extremely  rare  instances  hemorrhage  within  the  canal  pn>- 
duces  paralysis  almost  instantly.  In  some  infantile  cases  a  cerebellar 
hemorrhage  invades  the  canal  with  the  sjmie  result.     Injuries  to  the 
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nerve  at  its  foramen  of  exit,  as  by  blows  with  sharp  or  blunt  instru- 
ments and  by  the  obstetrical  forceps,  may  cause  the  jmlsy.  In  addition 
to  the  local  disadvantage  presented  by  the  facial  nerve  being  surrounded 
by  a  long  bony  passage^  Neumann  attributes  much  to  the  large  number 
of  lymphatics  and  lymphatic  glands  encircling  it  at  its  exit  from  the 
stA'lomastoid  foramen.  Stagnation  of  lymph  here  favors  changes  in  the 
neighboring  ner\'e-trunk.  Upward  extension  of  inflammation  in  the 
jiart>tid  or  side  of  the  neck  into  the  canal  is  an  ocaisional  cause.  By  all 
odds  the  most  common  and  usual  cause  is  a  neuritis  due  to  cold,  as  by 
a  draft  of  air  on  the  side  of  the  face  during  the  night,  or  from  an 
open  window,  or  after  prolonged  outdoor  exposure.  The  nervc^-swelling 
to  which  this  gives  rise  nips  the  nerve  in  its  unyielding  channel  and 
paralysis  sujwrvenes. 

Huel>schmann,  ^  from  a  series  of  135  cases,  found  seventy-five  per 
cent,  to  be  of  the  so-called  rheumatic  form,  nine  per  cent,  due  to  ear 
disease,  and  six  per  cent,  to  injury.  Most  of  the  rheumatic  cases  oc- 
curre<l  between  the  ages  of  ten  and  forty  years,  and  males  pre- 
dominated alK)ut  five  to  four. 

Any  general  depression  of  the  physical  state  may  act  as  a  prc»dis- 
p<»sing  element.  In  this  relation  rheumatism  occu])ies  a  chief  })Iace. 
Anemia,  sy])hiHs,  tuberculosis,  and  alcoholism  are  also  very  favoring 
conditions,  as  is  the  puerperium.  Syphilis  may  of  itself  cause  a  local 
ksion,  but  must  at  this  kx^ation  act  very  exceptionally.  Gouty  and 
Ieuk<;>cvt hemic  neuritis  mav  also  involve  the  facial  trunk  directlv. 

Symptoms. — Motor. — In  a  well-marked  cjise,  unless  due  to  direct 
vifdence,  within  about  twenty-four  hours  after  the  action  of  the  inciting 
cause  a  little  twitching  in  the  aifected  side  of  the  face  is  fre(|uently  noticed. 
Perhaps  friends  then  first  call  attention  to  the  distortion  of  the  face,  wlii(*h 
in  all  expressional  movements  is  drawn  to  the  o])]>osit<'  side.  The  patient 
may  first  find  that  he  is  unable  to  ex])ectorate  with  certainty,  to  whistle, 
or  to  puff' out  his  cheeks  and  lips,  owing  to  the  loss  of  control  over  the 
labial  |>ositions.  In  two  or  three  days  the  deformity  is  noticeable  to 
all.  The  entire  side  of  the  face  is  affected,  with  the  occipitofrontal  is. 
Even  the  small  muscles  of  the  external  ear  on  the  same  side  are  para- 
lyze<l.  The  unop|K)sed  muscles  of  the  sound  side  draw  the  mouth  in 
their  direction,  and  the  zygomatici  elevate  its  angle.  When  the  mouth 
is  njH»neil  widely  it  presents  an  imsymmetrical  outline.  It  is  higher  on 
the  sound  side  and  displaced  to  tliis  side  of  the  middle  line.  Tliis  may 
mechanically  cause  the  proj(H:*ted  tongue  to  deviate  to  tlu^  sound  side, 
Imt  if  the  mouth  be  passively  held  in  a  median  position,  the  lingual 
curve  distippears  and  full  mobility  of  the  tongue  can  be  easily  shown. 
The  dorsum  of  the  tongue  is  slightly  depressed  on  the  affected  side, 
aeconling  to  Schultze,*^  from  weakness  of  the  stylohyoid  antl  digaster. 
Stdiva  and  food  accumulate  in  the  flabby  cheek  and  have  to  l)e  dis- 
placeil  with  the  finger.  Mastication,  therefore,  is  mainly  done  on  the 
sound  side  and,  due  largely  to  this  fact,  lateral  furring  of  tlie  tongue 
on  the  paralytic  side  may  appear.     Often  there  is  some  diminution  of 

*  "Neorol.  Centralblatt/'  Nov.  15  and  Deo.  1,  1894. 
»  "MUnch.  med.  Woclieus.,"  June,  1897. 
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salivary  flow  on  the  iwralyzcd  sUie,  owing  to  the  iuvolvemeiit  of  the 
secretory  tibers  which  traverse  the  facial  tnink.  The  nasolabial  fold  dis- 
ap{)ears  on  the  injured  side  and  iw  accentuated  on  the  sound  side.  The 
chin  and  nose  may  deviate  t^)  the  sound  side.  Tlie  eye  on  the  paralyzed 
side  can  not  be  closed  nor  the  eyebrow  lifted.     In  attempts  to  close  the 

l^v  fan  «i 


eyes  the  one  on  the  affected  side  turns  upwani  nod  can  not  lie  con- 
trolled. Winking  is  absent,  and  in  the  aged  the  lower  lid  often 
droops  away  fnim  the  ball.  The  erosa- wrinkles  on  the  forehead  stop 
abruptly  at  the  middle  line. 

During  momenta  of  quiet  little  asymmetrj-  may  be  apparent,  but  the 
slightest  emotional  or  voliuitary  movement  produces  and  nccentnate.s  all 


the  motor  symptoms.  In  young  jmtienta,  where  the  cspressional  lines  and 
wrinkles  are  absent  or  only  slightly  developed,  tJie  dit!erence  betiveen  the 
two  sides  is  nnich  less  marked  than  in  those  of  more  mature  years.  The 
greater  resilience  of  the  skin  and  the  larger  adi[>ose  layer  contribute 
to  the   same   thing.     The  retitdion   <if  degeneration   is   present  in  the 
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muscles  either  in  wimpletp  or  modifietl  dcgi-ee.  The  muscle  reflese*  are 
Bbolishe<l  and  after  !i  few  wetks  tlie  Hiiwcfcs  trtvdt:  The  utnipliit^  loss 
is  nut  readily  seen  exec'pt  in  thin  iieu|ile.  As  tlio  eye  can  not  be  closi'd, 
the  exposed  cunjunctivit  is  often  irritated  and  painful.  At  night  it  may 
bceoruc  c}uite  dry,  and  conjuncfivUiti  of  a  severe  grade  may  develop. 
From  the  relaxation  of  the  lids  the  natural  Jiuw  of  tearn  in  the  lacri- 
mal duel  is  interrupted  and  tliey  overflow  ua  to  the  cheek.  lu  rare 
severe  cases  there  is  a  herpetic  eruptiuu,  hut  this  in  probably  due  to  a 
simultaneous  affection  of  the  fifth  nerve. 

Disturbance  of  twtunon  neiutniion  in  slight  or  wanting.  If  in  the 
first  week  the  muscles  of  the  cheek  bo  grasjHtd,  Home  tenderness  can  be 
elicited,  whicli  is  probably  due  to  the  irritation  of  the  sensory  twigs 
distributed  to  the  degenerating  facial  brandies.  The  senee  of  Uinfe  on  the 
same  side  <if  the  tongue  in  its  anterior  two-thirds,  the  part  8upplie<l  by 
the  oliordx  tymjiani,  is  often  disturbed  or  abolished.  Many  patients 
during  the  first  few  days  acknowledge  subjective  taste  sensations  of  a 


mlylic  si  do. 


fniuliar  sort ;  but  ordinarily  a  careful  search  must  be  made  in  order  to 
plieil  the  aettiul  difficulty.  Hearing  is  sometimes  mod)lie<l  in  such  ii 
war  tliat  low  notes  are  more  readily  heard  than  on  the  sound  side,  while 
IIk^'  of  hig..  pitch,  a6  ttie  tleking  of  a  watch,  are  not  distinguisiied  with 
even  ordinary  aeuteness.  Middle-ear  inHammatiun,  if  present,  would 
\k  attended  by  some  general  loi^i  of  hearing  and  sometimes  by  tinnitus. 
In  rare  instances  a  (/o«A/c/m'iVi/y>o&i/  is  encountered.  This  usually  is 
siflii  ill  cunt  of  intntcraniul  disease,  as  pontine  lesions,  inflammation  (espe- 
nially  of  a  syphilitic  sort)  at  the  base,  or  nuclear  degeneration,  which 
ordinarily  involves  other  cranial  nerves  at  the  same  time.  A  double 
iititia  may  produce  it,  or  it  may  lie  part  of  a  multiple  neuritis,  such  as 
f<>llows  diphtheria  and  other  general  intoxications.  In  bilateral  palsy 
[he  face  hangH  flabby,  motionless,  imd  without  expression.  The  unwink- 
ing eyes  and  the  drooping  mouth  give  a  vacuous  look  that  is  su^estive 
of  dementia.  All  of  the  paralytic  symptoms  are  present  on  both  sides, 
but  tlie  distortions  and  asymmetry  so  prominent  in  the  ordinarj'  form 
are  wanting. 
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Course. — The  tendency  of  the  palsy  Ut  irapn>ve  in  peripheral  facial 
paralysis  is  marked,  excepting  in  destructive  lesiiins  of  the  nerve-trunk. 
Curics  that  improve  get  practically  well  in  from  three  weeks  to  eighteen   , 
nioiitlis,  (lo[K'ndtng  npon  the  amount  of  injury  done  the  nervo  and  the  ' 
<liii'a(i<iri  III' pressure  within  the  facial  canal.     This  is  true  reganllet^  of 
treatment  in  those  cases  that  de()end  U]»on  so-called  rheumatic  condi- 
tions, though  improvement  may  without  doubt  l)e  accelerated  by  pn)per   ) 
man^^nient.     The  early  loss  of  faradic  stimulabiHty  of  the  muscles 
gradually  passes  away,  but  voluntary  motion  returns  before  the  faradlc 
current  regains  its  control.     Verj-  frequently  the  paralyzed  muM'les  will   i 
twitch   or  even  act  in  vigorous  spasm  as  rt^ueration  in  the   nerve  rfr- 
stores  its  irritability.     Thtjse  cases  which  last  a  month  or  two,  or  more, 
usually  leave  traces  fi>r  the  rest  of  life.     They  may  be  so  sliEbt  as  to 
require  careful  scrutiny,  or  marked  weakness  may  remain.    Very  excep- 
tionally the  [Milsy  is  jwrnianent. 
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As  the  face  recovers,  in  everj'  instance  the  jBiretic  side  is  likely  to  ] 
overact  for  all  m<xlenit«  voluntary  bilateral  moveuients.    It  would  s 
that  the  neuritis  had  left  n  certain  peripheral  or  nuclear  irritalwlity,  so 
thai  a  central  influence,  acting  equally  on  both  sides,  produces  a  greater   I 
effect  on  the  formerly  paralytic  muscles.     This  secondary  ova-action  is   j 
most  pronounced  in  the  lower  half  of  the  face,  and  of^en  leads  tlie  A 
patient  to  suppose  that  the  sound  side  is  becoming  jwretic.     When  o 
strongly  developed  it  practically  remains  for  the  rest  of  life,  though 
sliplit  degrees  of  it  may  pass  away.     While,  therefore,  the   paralypia 
usually  gets  well,  the  sequel  often  remains  and  is  irremediable,  bntis  not  | 
of  gi-ent  amount  or  serious  import.     Indeed,  many  people  who  have 
never  i)cen  affected  show  almost  as  much  asymmetry  of  facial  muscular 
action.      A  very  small  number  of  cases  present  several  attacks  of  facial 

DiagrnoBis. — The  diagnosis  of  a  facial  imlsy,  if  at  all  marked,  i^  , 
made  at  a  {fiance  in  the  early  stage.  I>ater  on  the  secondary  overaction  i 
may  momentarily  mislead,  but  its  nature  slioidd  be  easily  deciphered. 
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In  sli|j:lit  volitional  movements  the  overacting  and  consequently  for- 
merly j>anilyzed  side  of  the  face  responds  in  an  exaggenited  manner ; 
but  if  the  muscuhur  eflPort  be  forced,  jus  in  vigorously  screwing  up  the 
eyes  and  in  laughing,  the  paresis  will  l>e  manifest  in  the  lessened  action 
of  the  orbicularis  palpebne,  though  at  the  same  time  the  zygomatic!  on 
the  same  side  may  be  strongly  overacting  and  exaggerating  the  naso- 
labial furrow.     In  the  same  way  a  strong  attempt  to  uncover  the  teeth 
will  show  a  weakness  on  the  affected  side.     The  distinction  between  a 
cerebral  and  a  j>eriphpral  palsy  will  be  made  clear  in  the  consideration 
of  lesions  within  the  skull.     It  suffices  here  to  say  that  disease  of 
the  c*)rtex  and  in  the  brain  above  the  nuclei,  as  in  onlinary  hemiplegia, 
pnxliici»s  no  muscular  atrophy,  no  reaction  of  degeneration  in  the  muscle, 
and,  with  practical  uniformity,  never  involves  the  brow  and  eyelids,  but 
is  confined  to  the  lower  portion  of  the  face.     Lesions  at  the  nucleus  and 
in  the  ])ons  almost  invariably  implicate  other  cranial  nerves.     Lesions 
at  the  base,  as  in  meningitis,  affect  other  cranial  nerves  usually,  and 
alway.s,  when  the  face  is  paralyzed,  j)ro<luce  deafness  from  injury  of  the 
more  vulnerable  auditory  nerve,  the  parallel  course  of  which  with  the 
facial  lias  been  pointed  out. 

The  question  as  to  the  location  and  extent  of  the  lesion  in  the  usual 
{)eripheral  i)alsy  is  an  interesting  one,  and  can  be  answered  with  some 
d^ret^  of  precision.  Referring  to  the  diagram,  page  llo,  it  is  evident 
that  the  neuritis,  unless  confined  to  a  verv  short  distance  above  the  stvlo- 
mastoid  foramen,  will  (1)  involve  the  chorda  and  (2)  prcKluce  loss  of 
taste  on  the  same  side  of  the  tongue,  with  diminished  salivation.  A  little 
higher  (3)  the  stai)edius  nerve  is  cut  off  and  the  auditory  symptoms  of 
hvpepacousis  for  low  tones,  with  blunting  of  h(»aring  for  notes  of  high 
pitch,  will  be  added.  At  the  internal  (4)  meatus  the  auditory  nerve 
will  also  suffer  and  the  chorda  may  escape. 

Progrnosis. — The  prognosis,  while  very  good  for  ]>raoti(Mil  recovery 
in  all  eases  of  facial  neuritis,  should  always  be  gimrded  and  guided  by 
an  electrical  examination,  which,  after  the  second  week,  often  furnishes 
information  of  a  precise  nature.     Simple  slight  eases  ])resent  no  diminu- 
tion in  faradic  response  or  cliange  in  galvanic  exeital)ility.     They  may 
l)e  expected  to  recover  within  a  month.     If  galvanism  and  faradism  of 
the  nerve  give  diminishcHl  responses  and  gtdvanism  of  the  nniscl(»s  shows 
inereased  influence,  with  A.  C.  C.  equal  to  or  greater  than  C.  (/.  (\,  the 
oa-5e  will  pr<»bjibly  last  two  or  three  months.      Finally,  if  the  reaction  of 
degeneration  be  complete,  no  respons(?s  in  the  nerve  to  either  current, 
the  muscles  refusing  to  act  to  faradism  and  showing  overexcitability  to 
galvanism  with  the  an(Kle  overpassing  the  cathode,  a  year  to  eighteen 
months  must  be  allowed.      In  this  last  group  of  eas(»s  marked  and  ])er- 
!«istent  overaction  may  and  should  be  foretold.     Bordier  and  FraenkeH 
insist  that  the  outward  and  upward  deviation  of  the  eye  when  the  ])atient 
tries  to  close  the  lids  is  pro|)ortionate  to  the  severity  of  the  nerve  ii\jury, 
and  recovers  in  an  equal  ratio. 

Traumata  of  the  trunk  of  the  nerv'c  at  its  bony  exit,  even  severing  it, 

^  **Sem.  M6d.,"  Sept.,  1897. 
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are  not  necessarily  of  grave  outlook,  as  union  and  regeneration  may  follow. 
Middle-ear  diseases  and  cranial  fractures  are  likely  to  heal  and  the  asso- 
eiated  i)alsy  to  pass  away.  Naturally,  the  prognosis  must  be  more 
guarde<l  in  these  conditions,  and  is  based  largely  ujx)n  the  possibility  of 
their  recovery. 

Treatment. — The  tendency  to  recoverj'  being  pronounced,  can  we 
shorten  the  duration  of  the  disability  ?  It  seems  probable.  If  the  case 
is  seen  early,  a  blister  or  leech  on  the  mastoid  may  reduce  the  congestion 
in  the  facial  canal.  Hot  applications  to  this  region  may  be  tried.  If 
not  thoroughly  and  persistently  used,  they  are  worse  than  useless  and 
later  on  quite  valueless.  When  the  case  is  developed  we  recognize  that 
the  lesion  of  the  trunk  shuts  off  trophic  and  motor  control.  The  indi- 
cation is  to  maintain  the  muscles  in  as  i)erfect  a  condition  as  possible 
until  the  way  for  nuclear  and  corti«il  influence  is  reopened.  Further,  we 
should  strive  to  keep  the  muscles  as  resiK^nsive  as  possible  to  the  slight 
fraction  of  motor  contn)!  that  remains,  or,  if  none  is  present,  to  the  w«ik 
and  inefficient  impulses  that  will  first  reach  them.  To  this  end  there 
are  three  things  to  do  :  (1 )  Keep  the  face  in  place  by  having  the  patient 
constantly  push  th(»  cheek  and  mouth  to  their  proper  positions,  from 
which  every  smile  and  woixl  cause  them  to  be  dragged  by  the  sound 
muscles.  In  the  sjune  wav  have  the  evelids  rubbed  over  the  eyeball 
frcKjuently,  and  at  night  a  compress  should  be  worn  to  keep  them  closed. 
This  has  the  additional  advantage  of  diminishing  and  often  of  prevents 
ing  conjunctivitis.  A  weak(»ned  nuiscle  stretched  by  its  sound  antag- 
onists is  not  only  ])laced  at  a  mechanical  disadvantage,  but  actually  in- 
jured in  its  nutrition.  (2)  By  means  of  massage  and  hot  douches 
ac(»elerate  and  improve  circulation,  and  thereby  the  nutrition  of  the 
affected  musc^les.  (ll)  By  electrical  stinuilation  of  the  muscles,  com- 
menced from  the  first  day,  keep  up  their  responsiveness.  For  this 
purpose  a  galvanic  current  only  is  needed.  Faradism  to  contract  the 
nniscles,  or  the  faradic*  brush,  are  needl(\ss  and  painful.  Ordinarily  the 
best  j)lan  is  to  use  the  anode  at  the  motor  points  on  the  side  of  the  face 
and  to  daily  syst(»matically  cause  the  nmscles  to  gently  contract  six 
to  ten  times  by  ancKlal  closures.  This  pole  is  the  least  painful  and  the 
most  active  in  the  presence  of  degeneration. 

Traumatica  cases  are  to  be  treated  cm  surgical  lines.  If  the  nerve- 
trunk  is  divided,  an  attempt  should  be  made  to  suture  it.  Tympanic, 
mastoid,  and  pharyngeal  trouble  will  require  topical  measures.  When 
the  ni'uritis  is  a  part  of  general  nniltiple  neuritis,  attention  is  directiHl  to 
the  toxic  cause.  Guided  by  the  rheumatic  idea,  such  remedit^  as  the 
salicylates  have  been  reconnnc^nded  and  mav  be  tried  if  the  obser\'er  can 
convince  himself  that  suc^li  a  bl(K)d-state  exists.  Anemia  and  diminished 
physical  forces  from  any  general  cause  are  not  to  be  neglected.  Strychnin 
may  l)e  of  some  service,  acting  as  a  nu(»lear  stimulant  and  gt»neral  tonic. 

Nuclear  palsy  of  the  seventh  nerve  manifests  itself  by  the  same 

peripheral  motor  distribution  as  that  found  in  disease  of  the  trunk,  but 
lacks  the  gustat^jry,  auditory,  salivary,  and  sensory  disturbances.  The 
muscles  degenerate  in  the  same  way  and  show  the  same  electrical  condi- 
tions. Almost  invariably  other  adjacent  cranial  nuclei  are  implicated.  This 
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gives  rise  to  a  symptom  group  that  easily  differentiates  the  nuclear  palsy 
from  the  peripheral  form.  In  bulbar  palsy  the  facial  nucleus  is  some- 
time? invaded,  and  it  may  be  affected  in  polio-encephalitis  superior.  The 
nuclear  lesion  usually  pnxluces  bilateral  symptoms.  The  i)yramidal 
tracts  are  commonly  affected,  and  symptoms  in  the  trunk,  and  especially 
in  the  extremities,  are  present. 

An  aUenwting  pal^y  of  the  face  on  one  side  and  of  the  limbs  on  the 
other  is  due  to  a  pontine  lesion  (see  Fig.  40)  affecting  the  facial  fibers 
before  their  crossing  and  the  pyramidal  tract  above  its  medullary 
decussation. 

Supranuclear  facial  palsy  results  from  any  lesion  destroying  the 
cortical  facial  centers  or  interrupting  the  communication  of  these  centers 
with  the  facial  nucleus.  Ordinary  capsular  hemorrhage  is,  therefore,  a 
frequent  cause  of  facial  palsy,  but  almost  invariably  at  the  same  time 
caases  hemiplegia.  In  these  supranuclear  palsies,  as  lias  already  been 
imlicated,  the  upper  portion  of  the  face  partially  or  entirely  escapes. 
Particularly  is  this  true  of  tlie  orbicularis  palpt^brarum,  which  acts  volun- 
tarily. The  slight  weakness  that  is  present  is  often  shown  by  a  partial 
ptosis  completely  at  variance  with  the  constantly  ojjen  eye  of  the  {X'ripheral 
paLsy.  All  expressional  bilateral  movements  in  the  lower  fa(!e  may  be 
fiurly  retained,  while  voluntary  control  is  practically  lost.  In  the 
peripheral  form  the  loss  is  equal  in  both  varieties  of  action. 

In  supranuclear  palsy  the  muscles  resjK)nd  actively  and  normally  to 
electricity,  and  their  trophic  condition  is  not  impaired.  In  other  words, 
the  lower  neuron  is  not  involved.  The  reflexes  are  present  for  the  same 
reason,  and  there  are  no  auditory,  secretorj',  or  gustatorj'  symptoms.  A 
lesion  that  involves  the  optic  thalamus  may,  according  to  Bochterew, 
cause  loss  of  emotional  expression  on  the  opjM)site  side.  A  la  tend  loss 
of  expressional  movements,  with  the  retention  of  voluntary'  motion, 
therefore,  points  to  the  optic  thalamus,  which  contains  the  centers  for 
emotional  expre.ssion.  This  loss  has  been  found  associated  with  corre- 
sponding bilateral  hemianopia  resulting  from  the  same  lesion. 


CHAPTER  VII I. 
DISEASES  OF  THE  EIGHTH  CRANIAL  NERVK 

Anatomical  Considerations. — The  eighth  cranial  nerve  is  purely 
sen.sorv.  It  is  made  up  of  two  portions  :  the  cochlear  branch,  whicli 
alone  conduct«5  sound  impressions,  and  the  vcstil>ular  branch,  which  con- 
ducts space  sensations  from  the  semicircular  canals.  An  a(»ccssorv  and, 
so  to  sj)eak,  adventitious  portion  is  the  intermediate  nerve  of  WrislxTj^, 
which  is  vasomotor  and  secretory  in  function.     It  passes  to  tlie  facial 
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nerve  and  finally  controls  salivation.  In  congistence  die  auditor^'  stem 
is  mut'li  less  firni  than  tlie  facial.  It  follows  that  basilar  lesions  which 
alfcct  the  seventh  almost  necessarily  involve  the  softer  auditory,  which 
lies  beside  it.  But,  on  the  other  hand,  a  lesion  that  injures  the  auditor}' 
may  not  affect  the  more  resisting  facial  or  portio  dura. 

At  tlie  apparent  origin  of  the  auditory  trunk  the  internal  vestibular 
portion,  the  one  related  to  equilibration,  pusses  buckwuni  aiid  inward 
between  the  reatiform  body  of  the  medulla  and  the  ascending  root  of  the 
trifacial  nerve,  to  terminate  in  two  groni>s  of  lat^  cells.  The  outer 
cochlear  portion,  the  tnie  auditory  root,  seimrates  from  the  vtstibular 
root  near  tlie  apjiaront  origin,  and,  jiassing  outwanl  around  the  restiform 
body,  turns  inwanl  on  the  floor  of  the  fourth  ventricle  as  the  etrise  acus- 
tJ«e,  which  dip  down  in  the  middle  line  to  the  nuclear  cells  of  Clark. 
At  the  [K>int  where  these  branches 
diverge  the  cochlear  root  presents 
a  group  of  cells,  for  the  vaHinurtor 
root  of  M'rislxTg,  analogous  to  a 
]>osterior  root  ganglion.  Another 
gi-oiip  of  cellf,  the  acoustic  tuhcr- 
ole,  often  of  large  size  in  animals, 
is  placed  jiL^t  outside  the  restiform 
Ixxly,  and  is  eonsiderc^l  a  pure 
auditory  imcieus.  The  higher 
relations  of  the  auditorj-  nu<-lei 
are  not  clearly  known,  nor  the 
exact  course  of  the  radiations  to 
the  cortex.  There  is  even'  reason 
to  Iwlicve  that  the  vestibular  lui- 
cK'i  are  in  relation  with  the  cerc- 
l)ellnm  and  with  the  cerebnim. 
Kijt  4ii.-iiia([rami>fBii«^i(m«h.>wiiigiin-ori.  Tlic  coehlciir  nuclei  Ore  c<mnected 
Rlf ''^«Slkir';^"rltll';"v.JUZrrl-™f"w'riC  '^vitli  *'«'  tcniporosphcnoidal  coi^ 
if'''n=H'f."iriiI'JJ"xc^uutk^riT"ryafk'T^  *''^  ''-'*'  '"'*'^  wliich  pass  through 

nri«mij].  '      '  the  jiosti-rior  thinl  of  the  scnsorj- 

division  of  the  internal  capsule. 
Eiich  ear  is  reijrescnti'd  on  both  sides  of  the  brain.  The  auditory  center 
fiirs])ee(;h,  however,  in  rit;!it-l  landed  individnals  is  practically  confine*!  to 
the  left  IcnijHuiil  lobe,  the  destniction  of  which  pnidnces  word-deafness, 
or  ii  lost*  of  S]K>ken-wonl  memories.  At  its  jierijihend  tonnination  the 
auditory  nerve  enters  the  cribrifonn  0|>ening  in  the  internal  meatus.  Tlie 
auditory  jxirtion  is  distribiitc<I  to  the  cochlea  and  the  organ  of  C'orli. 
The  labynntliian  jiorfion  is  distributed  to  the  vestibule  and  ampulla> 
of  the  semicircular  canals. 

Irritation  of  the  auditory  portion  of  the  eighth  nerve  is 
murkctl  by  mulHorn  hi/jjereufheitiii,  by  increased  acutcness  of  hearing  (Ajywc- 
oixjfwm),  and  by  thitiitiiK.  It  must  be  understo*Ml  that  continued  irrita- 
tion of  the  auditory  nppanitus  may  result  in  diminished  or  lost  function, 
just  jis  overstinndation  of  any  tissue  or  oi^ii  finally  jirochices  weakness 
and  invohition.     It  follows  that  tinnitus,  for  example,  is  often  found  with 
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defective  hearing.  Hyperedliefda  is  frequently  present  in  excitable  and 
nerx'ous  persons.  Migraine  and  all  forms  of  pain  often  render  the 
sufferer  more  sensitive  to  sudden  noises,  especially  of  high  pitch,  but 
actual  hv'penicousis  is  rare.  In  meningitis,  acute  mania,  and  under  the 
influence  of  some  stimulant  drugs,  such  as  alcohol,  opium,  anesthetics, 
Indian  hemp,  and  caiTein,  the  special  sense  of  hearing  is  at  times  actually 
exalted.  It  is  also  conceivable  that  an  irritant  lesion  of  the  auditory 
cortical  centers  might  give  rise  to  hyjxjracousLs,  and  |)erliaps  this  is  also 
the  explanation  of  some  hallucinations  of  hearing  and  sometimes  of  the 
rare  auditory  aune  of  epilepsy.  The  increased  acuteness  of  hearing  for 
low  tones  in  facial  palsy  has  already  been  described. 

Irritation  or  disease  of  any  part  of  the  auditory  mechanism  is  likely 
to  produce  a  tinnitus  which  may  vary  widely  with  the  same  and  with 
different  cases.  It  may  resemble  hissing,  roaring,  buzzing,  singing,  tick- 
ing, throbbing,  the  sound  of  bells,  and  ever}'  conceivable  monotonous 
noi:*.  Cerumen  or  foreign  bodies  in  the  external  meatus,  inilanmiiition 
of  the  middle  ear.  Eustachian  occlusion,  the  throbbing  of  the  carotid  in 
its  canal  in  the  petnm,  rhythmical  chmic  spasm  of  the  palate  and  orifice 
of  the  Eustachian  tube  in  hysterics,  meningeal  irritation  of  the  auditory 
nen'e-trank,  perforations  of  the  drum-head,  sclerosis  of  the  internal  ear, 
and  many  other  conditions  may  be  symptomized  by  a  tinnitus  aurium. 
A  tinnitus  is  present  in  some  cases  where  aurists  are  unable  to  detect  any 
peripheral  caiLse,  and  persists  practically  unchanged  throughout  life. 
As  a  rule,  a  continuous  tinnitus  interferes  with  hearing,  which  is  thereby 
diminished.  Fortunately,  it  is  frequently  unilateral.  Certain  drugs, 
as  quinin  and  the  salicylates,  cause  tinnitus,  and  quinin  in  large  and 
repeated  doses  has  caused  permanent  deafness.  A  careful  aural  exami- 
nation is  ntHHled  in  every  case  of  tinnitus,  and  the  reader  is  referred  to  the 
special  works  on  ear  diseases.  The  treatment  is  that  of  the  inciting 
condition. 

Paralysis  of  the  auditory  nerve  and  unilateral  deafness  may  fol- 
low a  cortical  lesion  involving  the  tem|)oral  lol)e.     Memories  of  heard 
speech  seem  to  be  stored  up  in  the  first  left  temporal  convolution.     A 
destructive  lesion  here  is  fidlowed  by  icord-deafneHut^  and  the  patient  no 
lon^r  understands  wliat  is  said,  though  he  clearly  hc»ars  the  tones  of  the 
voice  and  all  sounds.     A  bilateral  lesion  of  the  tenijMiral  cortex  caus(»s 
complete  deafness.     Lesions  in  the  sensory  portion  of  the  capsule  may 
cause  a  unilateral  deafness  on  the  same  side  with  the  accompanying 
hemianesthesia.     A    unilateral    loss  or  diminution  of  hearing   in    the 
hemianesthesia  of  hvsteria  Is  not  uncommon.     It  mav  come  on  suddenlv 
and  disappear  in  the  siune  manner.     The  presumption  is  that  the  cortex 
is  functionally  at  fault.     Complete — that  is,  bilateral— hysterical  dejif- 
ness  is  seldom  enc^ountered.     Nuclear  disease  of  the  eighth  nerve  is 
practically  unknown,  though  tumors  of  the  restiform  Ixnly  ^    and  the 
medulla  mav  involve  the  cochlear  root. 

Ac(M>rding  to  Virchow,  the  auditory  tnink,  most  frefjuently  of  all 
the   cranial    nx)ts,  is  the  seat  of  n(?w  growths.     Ciouty  deposits    and 

*  Briaaand,  **  Le9ons  sur  les  Maladies  Neneases,"  Paris,  1895. 
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hemorrhage  in  the  substance  of  the  root  have  been  found.  It  very  fre- 
quently is  involved  in  syphilitic  meningitis.  In  purulent  meningitis 
infection  may  travel  along  its  sheath  into  the  inner  ear  and  produce 
deafness  that  is  usually  permanent.  After  exjx)surc  to  cold  the  eighth 
nerve  is  sometimes  subject  to  a  neuritis  similar  to  that  so  common  in  the 
facial,  which  may  or  may  not  be  associated  in  the  process.  The  condi- 
tion is  marked  by  diminished  or  complete  loss  of  hearing,  but  is  of 
favorable  prognosis.  Artisans  who  work  constantly  amid  loud  noises — as 
boilermakers,  tinsmiths,  and  other  metal  workers,  engine-drivers  and  fire- 
men on  railroads — often  present  a  partial  loss  of  hearing  that  may  pro- 
gressively increa.se.  They  sometimes  hear  bettor  in  the  accustomed  tur- 
moil than  in  quiet  placets,  and  this  is  also  true,  but  much  less  commonly, 
of  onlinary  deafness.  The  auditory  nerve  may  be  injured  within  the 
petron  by  the  extension  of  inflammation  from  the  mastoid,  tympanum,  or 
pharj'nx,  and  by  basilar  fractures. 

Diagnosis. — The  first  thing  to  be  settled  in  a  case  of  deafness  is  the 
integrity  of  the  nerve.  If  the  nerve  is  at  fault,  the  condition  is  called 
nervous  or  nerve  deafness.  When  there  are  no  basilar  symptoms,  in- 
volvement of  other  cranial  nerves,  bulbar  or  cerebral  indicaticms,  and 
when  sounds  of  high  and  low  pitch  are  not  heard  through  the  air  or  by 
bone-conduction,  we  may  safely  locate  the  disease  in  the  nerve.  Rinne's 
test  (see  p.  ()3)  enables  us,  when  the  hearing  is  reduced,  to  fairly  deter- 
mine whether  the  diffic^ulty  is  in  the  conducting  apparatus  or  in  the  nerve. 
A  great  reduction  of  htniring,  in  which  air-conduction  remains  better 
than  bone-conduction,  but  in  which  both  are  deficient,  jx)ints  to  nervous 
deafness.  Ijesions  within  the  bniin-stem  and  in  the  temjx>ral  lobe 
must  l)e  d(*termin(Kl  by  the  ass(x?iation  of  symptoms  peculiar  to  these 
localities. 

Treatment. — In  the  treatment  of  nervous  deafness  we  have  first  to 
investigate  tlie  aural  apparatus  and  remove,  if  [wssible,  any  diseased  con- 
ditions that  may  be  present  All  acute  inflanmiatory  trouble  must 
subside  before  active  measures  are  instituted.  The  use,  then,  of  strych- 
nin, preferably  hyix>dermatically,  in  much  the  same  way  as  for  optic 
atrophy,  can  l)e  recommended.  Electricity  has  small  claims  to  notice, 
though  usually  suggested.  Unfortunately,  very  little  improvement  can 
be  ex])eete(l.  Nerve  deafness  of  sudden  onset,  whether  due  to  syphilis, 
neuritis,  congestion,  or  hemorrhage*  into  the  internal  ear,  is  sometimes 
favorably  nuKlified  by  the  use  of  pilociir|)in  in  full  doses  twice  daily  for 
a  week  or  two.^  Free  action  on  the  skin  is  to  be  produced.  In  these 
cases  quinin  and  the  salicylates  are  contraindicated,  though  sometimes 
of  value  ill  the  chronic  forms. 

Irritation  of  the  Vestibular  Portion   of  the  Eighth    Kerve 

— Aural  Vertigo^  Mem(^r(^8  Dlsmse, — The  function  of  the  semicircu- 
lar canals  is  still  subject  to  dispute.  It  can  at  least  be  accepted  that 
their  irritation  or  injur>"  may  cause  vertigo  and  disturbance  of  equili- 
bration. Recognition  of  relations  to  space  and  orientation  undoubtedly 
are  sul)served  by  them  to  a  considerable  degree.      Their  innervation  is 

1  Dundiis  Grant,  "Brit.  Med.  Jour.,"  Nov.  16,  1896. 


DISEASES  OF  THE  EIGHTH  CRANIAL  NERVE,  127 

bv  the  vestibular  portion  of  the  eighth  cranial  nerve.  It  has  long  been 
reogniased  tliat  disturbance  in  the  internal  or  middle  €»ar,  and  even  in 
the  external  meatus,  may  cause  not  only  tinnitus,  but  vertigo.  The 
sudden  inflation  of  the  drum  by  the  Eustachian  passage,  the  use  of  inter- 
rupted galvanic  currents  about  the  ear,  and  any  instrumentation  within 
the  tympanum  may  produce  giddiness.  The  only  essential  common 
character  of  all  these  causes  is  that  they  produce  irritation.  If  destruc- 
tion of  the  vestibular  branch  takes  place,  the  vertigo  usually  ceases. 
In  some  cases  of  aural  vertigo  due  to  middle-  or  internal-ear  dist»ase,  ex- 
ternal objects  seem  always  to  revolve  to  the  right  or  to  the  left  In 
other  instances  the  vertigo  is  subjective  and  the  patient  feels  as  if  revolved 
to  the  right  or  left  or  as  if  falling  forward,  backwanl,  or  downward. 
The  intensity  of  the  vertigo  varies  greatly.  It  may  be  quite  insignifi- 
cant or  it  may  be  so  pronounced  that  the  patient  holds  to  any  neighbi^ring 
person  or  object,  staggers,  or  is  even  forcibly  projected  in  some  given 
direction.  The  attacks  are  usually  paroxysmal,  with  relative  freedom  in 
the  inter\'als.  In  the  form  described  by  M6ni^re  the  victim  is  struck 
down  as  if  shot,  there  may  be  unconsciousness  for  a  few  moments,  and 
the  patient  is  often  pale  and  covered  with  |K»rspiration.  Nausea  and 
vomiting  may  occur. 

The  great  majority  of  cases  of  aural  vertigo  occur  after  thirty  years 
of  age.  In  childhood  they  are  extremely  infrequent  and  rapidly  increase 
after  middle  life,  men  being  affected  twice  sis  frequently  as  women. 
Gout,  rheumatism,  and  the  sclerotic  changes  of  old  age  are  frequently  at 
the  bottom  of  the  symptoms.  These  may  act  directly  uiK)n  the  laby- 
rinth or  indirectly  through  the  blood-supply  and  the  ]>ressure  of  the 
endolymph.  A  vasomotor  element  is  given  considerable  im|X)rtaneo  by 
some.  The  irritation  of  the  vestibular  filaments  is  usuallv  associattnl 
with  auditory  phenomena,  so  that  tinnitus  and  defective  hearing  are 
almost  invariably  present.  The  close  anatomical  relations  of  the  two 
portions  of  the  eighth  nerve  explain  this.  In  some  cases  the  labyrinth 
has  been  found  the  seat  of  hemorrhage  or  local  disease.  Sometimes  its 
epithelial  stnicture  is  degenerated.  Usually  disease  of  the  middle  and 
external  ear  is  wanting  in  the  severest  cases,  while  deereas(»d  hearing 
and  tinnitus  point  strongly  to  involvement  of  tlie  nerve  itself.  Some 
of  the  cases  of  the  M^ni5re  tyjx*  show  a  progressive  tendency,  with  fail- 
ing hearing,  first  in  one,  then  in  the  other  ear.  Complete  physical 
disability  through  the  vertigo  and  attacks  of  falling  may  ensue.  In 
some  instances  the  disease  remains  at  a  standstill  for  years,  and  may  even 
rwde  and  hearing  be  restored.  Again,  when  hearing  is  lost  the  vertigi- 
nous attacks  may  cease.  Milder  varieties  run  various  courses,  depend- 
ing n|Km  their  causation  and  treatment. 

Diagrnosis  of  an  aural  vertigo  depends  in  practice  mainly  u|M)n  the 
asjiociation  of  auditory  symptoms.  Tinnitus  or  defectives  hearing,  or 
l)oth,  are  onlinarily  present.  The  dc'feet  in  hearing,  as  tested  by  bone- 
conduction,  is  sometimes  unex|)eetedly  great,  tiie  ticking  of  a  watch 
when  placdl  on  the  mastoid  being  inaudible.  If  the  vertigo  is  pnxlueed 
or  increased  by  changing  the  air-pressure  in  the  tympanum,  as  by  firmly 
pressing  the  tragus  into  the  meatus  or  by  Politzerization,  the  sign ifi chance 


128  DISEASES  OF  THE  CEREBRAL  MENINGES. 

of  that  fact  is  great.  Frequently  the  attack  of  vertigo  is  associated  with 
an  intensification  of  the  tinnitus,  or  there  are  subjective  sounds  of  a  vio- 
lent character,  desca'ibed  as  **  pistol  shots,"  "  something  breaking  in  the 
head,"  etc.  Sometimes  a  quick  movement  of  the  head  in  a  given  direc- 
tion produces  it.  This  apparently  ha,s  relation  to  a  i)articular  semicir- 
cular canal,  which  is  mainly  or  alone  aftected.  A  further  characteristic 
of  aural  vertigo  is  the  fact  that  the  subjective  or  objective  gj^rations  are 
uniform  in  the  given  case,  or  the  stagger  or  falling  is  always  in  the 
same  direction.  In  epilepsy  w^e  not  infrecjuently  encounter  an  inde- 
scribable vertiginous  aura,  but  never  the  fornmlated  vertigo  of  aural 
disease.  The  epileptic  attack  is  usually  followed  by  mental  hebetude, 
which  is  lacking  in  aural  attacks,  where  the  vertigo  may  be  maintained 
for  a  long  time,  giving  rise  to  distressed  feelings,  vomiting,  and  col- 
lapse. The  sensorium  is  always  clear  in  aural  vertigo,  excepting  the 
initial  momentary  unconsciousness  of  the  severest  form,  or  in  the 
delirium  that  a  continuation  of  the  extremest  variety  may  produce  in 
very  rare  instances.  Tlie  persistent  vomiting  usually  gives  rise  to  the 
idea  of  "  biliousness,"  and  frequently  a  brisk  cathartic,  relieving  all  the 
symptoms  of  vertigo,  is  supposed  to  confirm  the  idea  of  intestinal  or 
hepatic  derangement,  its  influence  on  cerebral  circulation  being  over- 
lookeil.  Again,  the  sudden  onset  of  the  attacks  in  the  M^nidre  form 
suggests  cerebral  disease  or  cardiac  attacks,  to  which  mistake  the  age  of 
the  patient  and  his  arterial  degeneracy  often  conduce.  The  repetition 
of  the  aural  attack  during  i>eri(xls  of  rest,  and  even  during  sleep, 
with  absimce  of  cardiac  and  cerebral  symptoms  in  the  meanwhile,  will 
correct  a  misconception  of  this  character. 

The  labyrinthine  variety  may  be  readily  confusetl  with  ocular  vertigo 
in  some  instances,  as  it  occjisionally  gives  rise  to  nystagmus,  and  even 
has  pnxluccil  diplopia.  The  patients  sometimes  describe  oscillating 
movements  in  viewed  objects,  rapid  in  one  direction  with  slow  return, 
similar  to  the  nystagmic  movements  of  the  eyeballs.  The  mutual 
dependence  of  space  sensations  and  ocular  impressions  only  needs  to  be 
mentioneil  to  explain  the  se(M)ndary  ocular  movements.  Ocular  vertigo 
ceiises  the  moment  the  eyes  are  closed,  but  this  has  no  eifect  on  the  aural 
form.  Vertigo  is  associate^l  with  numerous  alxlominal  disturbances, 
particularly  those  of  the  stomach,  liver,  and  small  intestine.  These 
forms  of  vertigo  are  usually  attendc^d  by  indigestion  or  other  symptoms 
of  a  local  <^hara(!ter,  and  the  vertigo  lacks  the  distinc^tive  gyratory  feature 
of  ear  trouble.  In  some  cases  of  aural  vertigo,  however,  the  patients 
complain  merely  of  "dizziness,"  "giddiness,"  or  "sw'imming"  sensa- 
tions. If  the  vestibule  alone  is  involved,  without  any  implication  of 
the  cochlea,  as  is  conceivabhs  all  auditory  symptoms  default.  In  such 
cases  the  diagnosis  must  largely  dejiend  on  the  exclusion  of  other 
sources  of  vertigo. 

Treatment. — If  aural  vertigo  is  recognized  as  an  irritation  symptom, 
its  rational  treatment  will  depend  on  appnriating  and,  if  jx>ssible,  remov- 
ing the  basic  disease.  Cases  may  be  n^lieved  or  even  cured  by  Polit- 
zerV  inflation,  by  the  removal  of  (*erumen,  or  by  the  correcti(m  of  a 
pharyngeal  c^itarrh.     In  others  tlie  sclerotic  changes  in  the  labyrinth 
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are  irremediable  and  treatment  is  directed  to  reducing  the  irritability  by 
bromids.  Charcot  strongly  recommended  in  the  M6ni^re  type  the  use 
of  quinin  in  large  doses,  but  others  have  not  had  his  success  with  that 
dnig,  and  it  should  not  be  used  in  acute  cases.  He  even  advocated  the 
destruction  of  the  inner  ear,  producing  loss  of  hearing,  or,  in  oth(»r  words, 
a  removal  of  all  irritability  and  the  cessation  of  the  vertigo  at  once,  in  the 
same  way  that  sometimes  occurs  naturally.  Gout  and  arteriosclerosis, 
middle-ear  disease,  and  lesions  of  the  auditorj'^  stem  must  be  treated  in 
their  own  several  w^ays.  Electricity  is  of  questionable  value,  though  it 
is  asserted  by  some  that  the  positive  pole  over  the  tragus  and  the  nega- 
tive on  the  hack  of  the  neck,  with  a  current  of  three  or  four  milliamperes 
gradually  increase<l  from  zero,  continued  for  five  minutes  and  then  de- 
creased, has  a  quieting  influence.  All  interruptions  should  be  avoided. 
Cases  of  acute  onset  are  sometimes  benefited  by  pilocarpin,  as  in  ner- 
vous deafness,  with  which  they  are  usually  combined. 


CHAPTER  IX. 

DISEASES  OF  THE  GLOSSOPHARYNGEAL,  VAGUS,  AND 

ACCESSORY  NERVES* 

Anatomical  Considerations. — ^The  glossopliaryngeal  and  ])neumo- 
gastric  nerves  and  the  bulbar  portion  of  the  sj)inal  accessory  should  be 
considered  as  one  mechanism.  Their  nuclei  in  the  medulla  are  practi- 
cally inseparable,  and  they  continuously  subscTve  sensation  and  motion  for 
the  gastro-intestinal  tract  from  the  pharynx  to  the  duodenum.  In  addi- 
tion thev  furnish  motor  filaments,  which  all  (M)me  from  the  aecessorv 
portion,  to  the  lungs,  larynx,  and  heart.  They  are  visceral  nerves.  It 
is  to  he  kept  clearly  in  mind  that  the  spinal  jKirtion  of  tlie  accessory  is 
a  pure  motor  nerve  to  the  skeletiil  muscles  of  the  neck,  and  is  only 
locally  associated  with  the  pneumogastric.  The  interrelations  of  the 
glossopharyngeal-vagus-accessory  group  are  so  complex,  their  distribu- 
tion so  wide-spread,  and  their  indirect  disturbance's  so  vague  that  they 
fiimish  many  perplexities.  A  short  outline  of  the  glossopharyngeal  is 
first  given,  and  then  the  vagus  and  true  accessory  are  discussed  together. 


DISEASES  OF  THE  GLOSSOPHARYNGEAL  NERVE. 

The  ninth  cranial  nerve  is  still  a  source  of  anatomical  contention 
and  physiological  doubt.  In  consequence  its  diseased  conditions  are 
uncertain  and  obscure.  Practically,  in  man,  it  is  never  alone  diseased. 
If  its  relations  to  other  cranial  nerves  are  considered,  this  fact  is  readilv 
understood.  Through  Jacobson's  nerve  it  forms,  witli  the  sympathetic, 
the  tympanic  plexus,  whence  a  branch  connects  it  through  the  Vidian 
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with  the  facial  ncr\x»,  and  another  branch  throug:h  the  small  petrosal  con- 
nects it  with  the  otic  ganglion.  It  is  connected  with  the  pneuniogas- 
tric  at  the  i)etrous  ganglion  of  that  nerve,  and  also  in  the  pharj'ngeal 
plexus.  Its  nuclei  are  intimately  associated  with  those  of  the  vagus 
and  accessory  nerves.  It  probably  subs(»rves  sensation  in  the  upper 
part  of  the  pharynx  and  in  the  tympanum,  and  nausea  is  associated 
with  its  disturbance.  Probably  through  its  distribution  to  the  root  of 
the  tongue  it  peripherally  carries  the  filK*rs  of  the  special  sense  of  taste 
for  that  arcji,  but  these  are  not  embrac(Ki  in  its  root  They  reach  the 
brain  by  a  circuitous  route,  probably  entering  the  petrous  ganglion  of 
the  glossopharyngeal  nerve  from  the  middle  branch  of  the  fifth  through 
the  tympjinic  plexus  and  otic  ganglion.  It  seems  to  have  some  motor 
contml  of  the  upper  portion  of  the  pharynx,  and,  perhaps,  of  the 
paLite. 

Intracranial  disease  and  cranial  fractures  may  implicate  the  glosso- 
pharyngeal, causing  wejikness  and  some  insensitiveness  in  the  upj)cr 
pharynx  and  in  the  jmlate.  Its  nuclei  in  the  medulla  usually  suffer  in 
bulbar  jxalsy,  and  thus  are  produced,  at  least  in  part,  the  pliaryngeal 
symptoms  of  that  disease. 


DISEASES  OF  THE  VAGUS  AND  BULBAR  PORTIONS  OF 

THE  acx:essory. 

Pharyngeal  Branches. — The  pharyngeal  branches  of  the  pneumo- 
gastric  follow  below  the  glossopharyng(»al,  and  with  it  form  the  pharyngeal 
plexus,  supplying  motion  and  sensation  to  the  uppermost  portion  of  the 
intestinal  tube.  These*  branches  are  i)aralyzed  by  nuclear  disease  and 
in  diphtheric  palsy,  but  seldom  otherwise.  The  bulbar  involvement 
is  invariably  attended  by  symptoms  in  other  cranial  nerves.  The 
pharj^nx  is  more  or  less  insensitive  and  motionless.  The  pharyngeal 
reflex  is  lost.  Food  tends  to  accumulate  and  kxlge  in  the  gullet  or 
overflows  into  the  larynx,  producing  spasmodic  cough  and  strangling. 
If  the  jMilate  at  the  same  time  is  weakened,  food  and  fluids  may  be 
forced  into  the  nasal  passages  and  regurgitate  through  the  nose.  A 
pharyngeal  spasm  furnishes  the  condition  commonly  noted  in  hysteria 
as  "  globus,"  or  esophagismus,  and  is  always  functional.  At  times  it 
may  be  mistaken  for  pharj^ngeal  paralysis,  or  the  difficulties  in  swallow- 
ing in  the  latter  may  be  attributcnl  to  spasm.  The  use  of  a  sound  will 
at  once  clear  the  doubt.  The  decided  phar\'ngeal  grasp  of  health  is  in- 
creased in  s])asm  and  lost  in  paralysis.  Moreover,  spasm  is  temporary 
or  recurrent,  and  paralysis  is  continuous. 

Laryngeal  Branches. — The  larynx  is  innervated  by  two  branches 
of  the  pneumogastric :  (1)  The  superior  ktrynr/eal  governs  the  move- 
ments of  the  epiglottis  and  controls  tension  in  the  vocal  cords  tlirough 
the  cricothyroid,  which  is  the  only  intrinsic  lar>'ngeal  muscle  supplied 
by  this  nerve.  It  also  furnishes  sensation  to  the  larynx  above  the  vocal 
cords.  (2)  The  rem r rent  JarifngeaJ,  which  turns  about  the  aorta  on  the 
left  side  and  the  subclavian  artery  on  the  right  side,  supplies  sensation 
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to  the  trachea  and  to  the  larj'nx  below  the  vocal  cords.      It  controls  all 

tin*  intrinsic  larj'ngeal  muscles  except  the  cricothyroid.     These  muscles 

have  three  principal  vocal  actions  :  First,  to  draw  the  vocal  cords  tense ; 

second,  to  bring  them  close  together ;  third,  to  draw  them  apart.    Though 

many  lan'ngeal  movements  are  highly  complex,  requiring  the  synergic 

action  of  several  groups  of  muscles,  it  is  well  to  remember  that  the 

chief  ieiimrs  are  the  cricothyroids,  the  chief  abductors  are  the  posterior 

crico-arj'tenoids,  the  chief  adductors  are  the  lateral  crico-ary  tenoids.     In 

addition,  the  thyro-arj'tenoids,  which  in  part  form  the  vocal  cords,  serve 

to  rstiflen  them  and  make  their  ap[)osition  uniform  and  eiFectivc.     By 

eome  they  are  considered  tensors  and  by  others  laxors  of  the  cords,  and 

probably  serve  both  purposes. 

Laryngeal  paralyses  varj'  in  degree  and  in  distribution.  They 
may  be  unilateral  or  bilateral,  {>artial  or  complete.  Further,  the  abduc- 
tors, the  adductors,  or  the  tensors  of  the  cortls  may  be  alone  or  mainly 
involve*!.  Abductor  paralysis  is,  however,  by  far  the  most  common,^ 
even  when  the  lesion  falls  upon  the  recurrent.  A  full  knowledge  of  the 
anatomy  and  mechanism  of  the  laiynx  is  required  to  understand  this 
subject,  and  the  use  of  the  larj'ugoscope  is  requisite  for  exact  diagnosis. 
The  following  table  is  given  to  show  the  common  varieties  of  laryngeal 
paralysis,  with  diagrams  of  the  corresponding  mirror  pictures,  which 
should  be  compared  with  the  normal  outlines  in  phonation,  respiration, 
and  death. 

Laryngeal  Paralyses. 


Fnu  OF  Pasalyais. 

Muscles  Involved. 
Both  lateral  crico- 

Causes. 

Symptoiis. 

Bilateral   addactor 

Anemia,     physical 

Voice  lost,  but  cough 

paralvsis.               '     arvtenoids   and 

weakness,  hysteria. 

and  laugh  phonetic ; 

(Fig.  50.) 

the  arytenoide- 

respiration  and  swal- 

ns. 

lowing   normal ;    no 

1 

pain. 

Unilateral    addac-   One  lateral  crico- 

Toxemia,   lead,   diph- 

Diminished voice ; 

tor  paralvsis. 

arytenoid. 

theria,  cerebral  dis- 

hoarseness;      cough- 

(Fig. 51.) 

ease,    small-pox, 

ing,    laughing,    and 

syphilis,  phthisis. 

sneezing  diminisheil ; 
diflSculty  in  swallow- 
ing ocx'asional. 

Bilateral  abd  actor 

Both     posterior   Toxemia,    hysteria 

Voice  little  affected  for 

paralvsis. 

crico-arytenoids.      rarely,  inj  iiry  to  both 

ordinary  efforts  ;   re- 

(Fig. 52.; 

recurrent  nerves,   as 

spiration      im])e<led  ; 

by    enlarged     bron- 

extreme     inspiratory 

chial     julands ;     dis- 

stridor, with  free  ex- 

eased   tiiyroid,   new 

piration. 

1     growths  in  the  neck, 

etc. 

Unilateral    alxlnc-   One  posterior 

'  Stretching  or  injury  to 

1 

1  Voice    harsh,    impure, 

tor  paralvsis.              crico-arytenoid.  '      one  recurrent  nerve. 

I     ;in(l  hoarse  ;  some  in- 

(Figs.  53  and  54.) 

1      as  by  aortic  aneur- 

spinitory stridor. 

ysm,  and    the  same 

1 

1 

causes  as  in  the  bi- 

lateral form,  acting 

on  one  side  only. 

»Semon,  *'Brit.  Med.  Jour.,»»  Jan.  1,  1898. 
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Lakynueal  Pakalysbs.— (Cbn/inueiL) 


Bilateral    parolysis    Cricothjroiils. 
of  tensora. 

Paralyais    of      the   Tliyro-aiyteuoiils, 
conlB  proper. 

(Figs.  55  ana  5fi.) 


strniniugi  I  Hoanenesx ;     inabilitj 
to  take  high  notes. 


Loss  of  fulaetto  notM 
and  DUCertainty  of 
voice-prod ucl'ion  ; 
osQally  attended  hy 
Home  adduiTtur  pore- 
mn,  untl  freqaeatly  hy 
\om  nf  ])ower  of  tbe 
aiyteuoideus. 


KIg.  .tS.— Bilmeral  Ihjro-arrtenoiil  KIk-  «.- RlUtenil  [hyro-nrrle- 

lpiii)id™»,glyiiiKiiuhou>gl«»o|*n- 


DISEASES  OF  THE   VAOUS  GROUP.  133 

I 

III  complete  bilateral  paralysis  of  the  larynx,  such  as  results  from 

injur}'  to  both  recurrent  nerves,  the  vocal  cords  (K*cupy  the  cadaveric 

position,  and  are  motionless.      There  is  no  voice,  and  coughing  and 

sneezing  are  ini))os&ible.      Deep  inspiration  develoi)s  stridor.       If  the 

complete  jxiralysis  is  unilateral^  the  motionless,   paralyzed  cord  occu])ies 

the  cadaveric  position,  while  its  fellow  moves  actively  in  phonation  and 

respiration,  even  passing  the  middle  line  in  adduction.     The  voice   is 

low-pitched  and  hoarse,  a>ugh  is  absent,  and  stridor  only  appears  on 

very  deep  inspiratory  efforts. 

The  treatanent  of  laryngeal  palsies  depends  on  that  of  the  causa- 
tive condition.  Laryngeal  2)alsies  due  to  surgical  injur}^  of  the  nerve, 
as  by  the  inclusion  of  the  pneumogastric  in  ligation  of  the  carotid,  or 
its  division  in  operations  on  the  thyroid,  have  occurreil.  Here  the 
immediate  dangtT  is  to  the  heart.  In  the  diphtheric  forms  and  in  other 
toxic  varieties,  the  use  of  electricity  is  recommended.  To  be  of  any 
value  it  nmst  be  applied  with  the  intralaryngeal  ele(;trode  and  requires 
special  skill.  The  neuritic  forms  of  laryngeal  palsy  are  of  fair  i)rog- 
no!iir»,  with  or  without  tr(»atment,  if  the  patient  survives  the  early  effects 
of  the  toxemia.     The  nuclear  varieties  are  praetiejilly  irremediable. 

Anesthesia  of  the  lar\'nx  is  occasioned!  bv  interference  with  the 
superior  lar}'ngeal  nerve,  which  supplies  sensation  above  the  vocal  cortls. 
It  may  l)e  unilateral  or  double-sided.  In  hemianesthesia  from  cerebral 
lesions  and  hysteria  it  may  be  unilaterally  present,  with  preserved  re- 
flexes, which  are  lost  in  nuclear  or  trunkal  disease  of  the  pneumogastric. 
Hv«Jterioal  adductor  i)aralysis  with  aphonia  commonly  presents  a  loss  of 
sensation  at  the  larj'ugeal  inlet. 

Laryngeal  spasm  is  due  to  irritation  of  the  recurrent  laryngeal 
nen'e  or  to  reflex  causes  mainly  arising  in  the  j)ncum()gastric  |K*riphery 
and  acting  through  this  branch.  AV'itli  the  reflex  action  that  protects  the 
lannx  from  the  entrance*  of  foreign  bodies  we  are  familiar,  Tiiis  may 
be  intensitie<l  by  local  irritation,  as  in  catarrlial  lar^'ugitis,  especially  in 
eliildri'n,  giving  rise  to  cn>u]>y  cough  and  attacks  of  croup  at  night. 
The lanngismus  striduhis  of  rickets,  or  tetany,  or  enlarged  thynuis,  or 
in  i^'oitHHis,  pubescent  girls,  is  due  to  adductor  sj>asm.  It  may  be  de- 
pendent n]>on  a  long  uvula,  enlargement  of  the  pharyngeal  tonsil,  or 
nasid  conditions  sufficient  to  ])rovoke  the  reflex.  Indigestion,  especially 
in  children,  and  more*  particularly  in  ill-nourished  children,  is  a  (common 
HHiitM'  of  reflex  larA'ng<»al  s])asm.  It  may,  in  adults,  be  the  result  of 
injuries  to  the  nerve.  It  not  uncommonly  is  the  neurotic  e(|uivalent 
of  asthma  or  migraine,  with  which  it  may  alternate.  The  ej)ileptic  cry 
k  due  to  a  laryngeal  and  thoracic  spasm.  There  is  a  variety  that  is 
liometinies  callcKl  laryngeal  (epilepsy.  It  may  be  an  element  in  hys- 
terical convulsions,  or  the  only  representative  of  such  attacks. 

A  partial  laryngeal  spasm  in  severe  stammering  sometimes  induces  an 
explo>»ive  utterance  attended  by  evident  respiratory  difficulty.  From 
oveni*o  of  the  voice,  esjx^cially  by  bad  methods,  a  spasmodic  neurosis 
of  thelan^nx  similar  to  a  writer's  cramp  may  be  set  up.  SiK'cch  at  first 
is  fairiy  uttered,  but  the  unbalance<l  and  spasnunlic  action  of  the  \i\r^^ 
apparatus  promptly  manif(»sts  itself  by  loss  of  m(xlulation  and  by  ex- 
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plosive  enunciation.  Laryngeal  Kpasm  is  marked  by  a  sudden  onset  and 
often  comes  on  during  sleep.  There  is  every  evidence  of  dyspnea,  and 
the  marked  stridor,  both  on  inspiration  and  expiration,  scTves  to  distin- 
guish it  from  abductor  palsy  of  the  larynx.  The  attack  is  very  short, 
lasting  but  a  few  seconds  at  most. 

A  number  of  sjmsmodic  nervoutt  coxigkH  are  described,  such  as  the 
barking,  explosive,  incessant  cough  of  hysteria,  the  metallic  ovarian 
cough  of  young  girls,  and  the  barking  cough  of  pubescent  and  mastur- 
bating boys.  In  all  of  these  conditions  there  is  a  strong  neurosal  ele- 
ment that  must  be  given  first  im]X)rtance  in  etiology  and  treatment 

Pulmonary  Branches. — The  pulmonary  branches  of  the  pneumo- 
gastric  with  branches  fmm  the  syminithetic  ganglia  accomjiany  the 
bronchi  into  the  lungs.  It  is  probable  that  the  vagus  supplies  motor 
filaments  to  the  bmnchial  miwcles  of  unstriixnl  fil)er.  The  nutrition  of 
the  lungs  also  seems  to  be  under  their  control,  though  the  vasomotor 
supply  comes  through  the  sympatheti(».  It  luis  Ik^cu  noted  in  animals 
that  death,  after  division  of  the  vagus,  is  due  to  ])ncumonia.  The  prin- 
cipal pneumogastric  ])ulmonary  derangements  are  bronchial  asthma  and 
protracted  hiccup,  which  in  some  rare  cases  are  interchangeable. 

Bronchial  or  Spa^modio  Asthma. — The  early  (H)ntention  of 
Troiwseau,  Williams,  and  others,  that  there  oc^curs  a  sjxusni  of  the  bron- 
chioles in  asthma,  is  confirmc<l  by  Bert  and  proven  by  Biermer.  It  is 
accompanied  by  turgescence  of  the  mucosii  and  a  characteristic  exudate 
of  mucin  in  the  form  of  spinils,  which  often  contain  jwlygimal 
crystals,  by  Leyden  supjwsed  to  be  causal  of  the  attaxik.  There  can  l)e 
no  doubt  that  this  neurosis  is  common  in  some  families  by  dinrt 
inheritance  for  g(»nerations.  In  rare  cases  in  the  sjime  j>atient  it  has 
alternated  with  migniine  or  attiieks  of  hiccup,  and  even  with  epile]>sy. 
In  other  insUmces,  again,  in  neurotic  st(K»k  it  has  taken  the  place  of 
graver  neuroses  and  of  the  psychoses  in  members  of  the  same  or  suc- 
ceeding generations.  While  it  may  originate  apfMirently  without  any 
cause  extraneous  to  the  individual,  in  many  aises  every  attack  can  he 
traced  to  certain  irritant  factors,  such  as  the  inhalation  of  dust,  the 
pollen  of  certain  plants,  or  a  certain  (Klor.  It  has  Ixk'u  shown  by  Hack 
and  confirmed  by  many  others  tlmt  nasjil  conditions  may  incite  and 
prolong  the  attacks,  which  do  not  a]>pear  when  the  source  of  nasal  reflex 
irritation  is  removed.  In  the  sjime  way  intestinal  and  g(»nital  disturb- 
ances may,  in  individual  cases,  he  th(»  starting-|H)int  of  the  attacks. 
S])asmo(lic  asthma  is  also  associat<»d  with  defective  renal  activity  and 
the  various  acute  and  chronic  uremias.  Its  relation  to  gout,  rheuma- 
tism, and  plumbisiu  is  not  less  clear.  In  every  instance  a  potential 
state  must  be  pres(»nt,  and  these  [KTipheral  or  endogenous  excitements 
merely  fire  the  tmin  n^sulting  in  the  nervous  explosion  of  the  asthmatic 
atta(;k. 

Spasmodic  asthma,  except  in  the  form  of  hay  asthma,  rarely  appears 
before  adult  ag(\  It  is  more  fre(|U(»nt  in  men  than  in  women,  a  fact 
that  is  to  be  explained  by  their  greater  exposure  to  the  inclemencie*  of 
the  weather.  Theix;  is  no  doubt  that  laryngi^al  and  bronchial  irrita- 
tion fn)m  such  cause  may  be  pn)Vocative  of  the  asthmatic  attack.     In 


DISEASES  OF  THE  VAGUS  GROUP.  135 

loi^-standing  cases  the  secondary  pulmonary  emphysema  and  chronic 
bronchitis  constantly  keep  the  spasmodic  features  within  striking  distance. 

SymptomB. — Asthmatic  attacks  come  on,  as  a  rule, with  considerable 
suddenneii^,  and  are  marked  by  intervals  of  pnictically  complete  relief. 
The  patient  most  frequently  is  awakened  from  sleep  by  distressed 
breathing  that  rapidly  grows  worse.  Inspiration  and  expiration  are 
both  difficult,  and  expiration  is  greatly  lengthened.  As  the  dyspnea 
increades  and  persists  the  face  is  suflused  and  the  lips  become  bluish.  The 
patient  is  covered  with  perspiration  and  evidences  his  distress  only  too 
plainly  by  the  laboring  chest,  the  anxious  and  drawn  face,  and  the  noisy, 
blowing,  wheezy  respiration.  The  thorax  is  rounde<l,  the  diaphragm 
depressed,  and  its  excursions  diminished  ;  the  nmscles  at  the  neck  are  in 
strong 'relief  in  the  attempt  to  increase  the  respiratory  action.  The 
patient  calls  for  air.  He  often  props  himself  up  in  IkkI  or  on  chairs 
and  other  objects  to  raise  and  fix  the  shoulders,  thereby  increasing  the 
action  of  the  adventitious  respiratory  muscles.  At  hist,  when  he  seems 
unable  to  endure  longt»r,  the  spasmodic  breathing  lessens,  relief  is  expe- 
rienced, and  he  may  fall  into  the  sound  sleep  of  exhaustion,  |)erhaps  to 
be  again  awakened  after  a  few  hours  by  a  repartition  of  the  atta<*k.  The 
first  attacks  are  usually  mild,  and  only  attain  the  indieattHl  intensity  after 
a  number  of  asthmatic  bouts.  In  the  advancwl  and  ancient  easels  a  small 
d^ree  of  spasm  may  l)e  continually  j)resent,  manifesting  itsc»lf  u]x>n 
die  slightest  exertion  or  exposure.  During  the  attacks  the  physical 
signs  arc  very  slight.  Roughened  bronchial  breathing  an<l  moist  rjlles 
are  noted.  At  first  hard  (M)Ughing  brings  up  a  little  mucus,  but  toward 
the  end  of  the  attack  a  considerable  quantity  is  frecjuently  ejected  with 
ap])iirent  ease  and  n^lief. 

Treatment. — In  the  management  of  asthma  the  neurotic  condition 
should  ever  be  kept  in  mind.  General  m<*asures  to  build  up  the  tone 
aii<l  stability-  of  the  nervous  system  are  essential.  Outdoor  life  and 
nuKlerate  exercises,  hydrotherapy,  tonics,  correct  habits,  and  hygienic 
mejisnres  are  indieateil.  The  inciting  eh»ment  must  be  most  carefully 
ami  persistently  sought.  If  this  can  be  recogniztnl  (»arly,  its  removal 
piv(»s  hojK*  of  com]>h»te  immunity  from  the  recurring  attacks  that  in  so 
many  csises  make  life  wretched.  It  is  probable  that  ever}'  re])etition  of 
the  asthmatic  storm  reduces  the  iK)wer  of  resistance  and  serves  to  estab- 
lt*h  an  increasing  asthmatic  habit.  When  this  has  been  forme<l,  and 
bnmchitis  with  emphysema  induced,  a  cure  can  not  reasonably  be 
exj)ect(Kl.  Kegjirdingdnigs,  the  iodid  of  |x>tassium  has  a  deserved  repu- 
tation. It  is  particularly  indicated  in  the  chronic  and  uremic  forms  of 
asthma.  Str^'chnin  in  large  and  incn^asing  doses  gives  occasional  aid.  It 
may  Ik?  given  in  doses  increasing  to  -^^  of  a  grain  three  times  a  day,  if 
well  tolerated.  The  correction  of  p(»riphenil  states  in  the  nose,  intes- 
tines, kidneys,  genitals,  etc.,  has  been  sufficiently  urged.  Climatic 
clianges  are  of  importance,  but  one  can  never  pnKlict  the  result  of  this 
measurt*.  In  ever}'  case  it  is  experimental.  One  patient  will  have 
complete  inmiunity  in  a  Un'sUity  that  is  unbearable  to  another  apparently 
similar  case.  In  hav  asthma  a  imtient  inav  secure  relief  one  vear  at 
some  resort  and  the  following  season  find  his  journey  futile. 
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The  attack  can  often  be  cut  short  by  the  use  of  any  one  of  a  number 
of  sedatives.  Inlialations  of  nitrite  of  aniyl  or  chloroform  may  give 
almost  instant  relief.  Fumigjitions  with  niter  and  stramonium  or  some 
similar  solanaceous  plant  are  much  in  favor.  Cigarettes  and  pastilles  of 
such  materials  are  prepared  by  the  trade.  The  smoke  must  l)e  deeply 
and  freely  inhaled.  A  dose  of  spirit  of  chloroform  or  of  sulphuric 
ether  is  ofixin  productive  of  temporary  benefit.  Inhalation  of  steam 
charged  with  camphor  is  a  ready  and  sometimes  efficient  measure. 
This  is  furnished  by  dropping  a  dram  of  any  camphor  preparation 
into  a  pint  of  boiling  water  in  a  small  pitcher,  over  which  the  patient 
holds  his  fa(;e. 

Hiccup  is  usually  referred  to  the  phrenic  nerve,  the  diaphragm 
matic  action  lx>ing  con?iidered  its  most  inijwrtant  feature.  It  llf)pears, 
however,  to  be  a  rcf^piratory  difficulty,  and  is  undoubtedly  dissociated 
with  the  respiratory  centers.  Not  only  does  the  diaphragm  act  spas- 
nKxlically,  but  there  is  a  general  thoracic  inspiratory  movement  and  a 
laryngeal  fixation  or  spasm,  giving  rise  to  the  iR'culiar  inspiratory  sound 
with  which  all  are  familiar.  In  some  cases  there  are  protracted  attacks 
of  hiccup  that  are  n(iurotic  equivalents  for  asthma  or  other  neurotic 
disturbance.  Such  attacks  may  also  occur  inde|x*ndently.  Injury  to 
the  phreni(5  or  to  the  pneumogastric,  or  even  to  the  sujK*rior  lar}'ngeal 
nerve,  has  occasioned  it.  In  hysteria  it  is  not  a  rare  manifestation,  and 
may  last  for  weeks  during  the  waking  hours.  It  may  be  dejwndent 
ujKHi  distant  reflex  irritiition  in  the  intestine  or  geni to-urinary  tract,  or 
upon  affections  of  the  larynx  and  pharynx.  In  all  conditions  when  the 
respiratory  centers  are  intoxi(sited  or  depressed,  as  in  uremia,  syncoi>e, 
suffocation,  after  hemorrhage,  in  (!holera,  etc.,  hiccup  may  appear,  and 
is  of  serious  signiticanct*. 

The  treatment  of  a  protracted  attack  of  hiccup  is  etiological. 
Some  rel)elli(>us  wises  have  been  promptly  term inat^nl  by  inducing  sne(»z- 
ing,  which  is  the  exact  opposite  of  singultus.  Sedativ(»s  of  all  sorts 
have  at  times  seemed  useful,  and  nmsk  is  especially  recommended. 
Faradism  to  the  phrenic  nerve  and  (lia])liragni  has  served  a  goinl  pur- 
)H)se.  In  the  hysterical  cases  often  nothing  short  of  ccmipletc*  isolaticm 
and  tlie  most  thorough  numagement  of  the  hysterical  condition  will 
avail. 

Cardiac  Branches. — The  cardiac  plexus  is  made  up  of  accelerator 
bmnches  from  the  sympathetic  and  of  the  superior  and  inferior  eanliac 
branches  of  the  vagus,  resiwctively  given  off  from  its  cervical  and 
thonvcic  ])ortions.  They  are  known  to  inhibit  the  heart's  action,  and 
are  sup|M)sc(l  to  sul)serve  sensation,  Inking  afferent  in  this  function. 
Whether  or  not  they  ccuitain  trophic  fibers  for  the  heart  is  still  disputed. 
Affections  of  the  cardiac  l)ranches  of  iha  pn(»umog}istric,  or  neun>ses 
acting  through  these  branch(»s,  mcKlify  their  inhibitory  function,  or  give 
rise  to  cardiac  sensations,  or  both. 

Tachycardia  is  undue  rapidity  of  the  heart's  action.  It  may  be 
temporary  or  ]KM*nianent,  and  is  due  to  tlie  increased  accelerator  sympa- 
thetic infiuenoe  i\Y  to  decreased  vagus  inhibitory  control,  or  to  l)oth  act- 
ing together.     Some  individuals  have  naturally  a  (piick  heart     The  term 
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tachycardia  is  here  limited  to  an  acquired  rapidity  aside  from  that  of 
exertion,  that  associated  with  elevation  of  body-heat,  hemorrhage  and 
veak  heart,  convalescence  from  acute  illness,  etc.  It  may  be  temjwniry 
or  jiennanent,  but  usually  occurs  in  attacks  or  paroxysms  in  which  the 
patient  feels  distressed  and  anxious,  often  presents  flushings  and  other 
vasomotor  disturbance,  and  the  pulse  may  be  found  beating  at  120  or 
even  attivin  a  rate  of  300  or  more  a  minute.  Of  this  the  patient  may 
'  be  unconscious,  in  which  rc»sj)ect  it  differs  from  jxilpitation,  an  essentially 
subjective  sensation.  The  attack  often  terminates  rather  suddenly,  and 
niav  be  followed  by  free  sweating,  copious  urination,  or  even  by  diarrhea. 
Xothnagel  gives  the  following  distinctions  between  accelerator  irritation 
and  vagus  paralysis :  Great  increase  in  frequency  of  pulse,  with  weak 
heart-sounds  and  other  disturbances  in  the  pneumogastric  area,  as 
aplwnia,  hoarseness,  gjistnilgia,  or  cardiac  pain,  refer  to  the  vagus. 
Stnmg  heart-sounds  and  impulse,  iiill  peripheral  vessels,  and  vasomotor 
fitomis  indicate  awx'lerator  disturbance.  Whittaker^  says  the  increase 
to  120  beats  implies  irritation  of  the  sympathetic;  from  120  to  180 
beate,  paralysis  of  the  vagus  ;  above  180,  the  combined  effect  of  both 
causes. 

Tachycjirdia  may  be  due  (1)  to  disease  of  the  heart  and  blood- 
vessels, (2)  to  injury'  of  the  vagus  tnink  or  nucleus,  (3)  to  toxic  caus<^s, — 
alcohol,  nicotin,  coffee,  and  atropin, — (4)  to  a  reflex  from  any  vis(?us, 
especially  tliose  in  the  pneumogastric  field,  and  (5)  to  many  neuroses,  as 
Graves's  disease,  hysteria,  and  neurasthenia.  The  prognosis  and  treat- 
ment necessarily  dej)end  on  the  causation.  The  purely  neurotic  forms 
are  difficult  to  manage,  though  not  of  serious  import  so  far  as  life  is  con- 
cerned. 

Cardiac  palpitation  is  sometimes  a  purely  nervous  condition,  a 
vagus  neurosis.  Hysterics  and  neurastlienics  are  often  much  troubled 
bv  this  rapi<l  heart-action,  of  which  they  are  perfectly  aware.  It  may 
come  on  independently  of  any  assignable  cause,  as  during  moments  of 
rest,  or  even  during  sleep,  though  here  the  influence  of  some  dis- 
tressing dream  can  not  be  excluded.  It  lacks  the  anxiety  and  (►ften 
associated  hwirt-pain  of  tachycardia  and  angina  i)ectoris,  but  is  often 
attended  by  tinnitus,  vertigo,  and  a  feeling  of  faintness.  All  source 
of  cardiac  ilisturbanee  must  be  excluded  before  admitting  this  form  of 
vairus  disturbance. 

Unless  it  is  mendy  symptomatic,  the  etiology  is  obscure  and  its  treat- 
ment difficult  Setlatives  and  narcotics,  with  local  applications  of  heat 
or  cold  over  the  precordium  and  the  administration  of  dittusible  stinui- 
lants,  may  be  employed  to  arrest  the  attack. 

Bradycardia  is  the  opposite  of  tachycardia.  A  slow  ])ulse  is 
apparently  normal  to  many  individuals  and  is  not  associated  with  any  dis- 
tress or  difficulty.  Such  instances,  in  which  the  heart-heats  are  twenty, 
thirty,  or  forty  a  minute,  are  on  record.  The  term  is  here  limited  to  an 
acquired  slow  beat  that  may  be  permanent,  temporary,  or  paroxysmal. 
It  is  sometimes  noted  in  cervical  myelitis  or  injuries  to  the  cord  in  this 

1  "Twentieth  Century  Practic*e,"  vol.  iv. 
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region.  Cerebral  conditions  marked  by  pressure,  as  hemorrhage, 
hydrocephahis,  and  tumor,  reduce  the  pu!r>e-rate,  and  it  is  often  slow  in 
meningitis.  The  actions  of  narcotics,  biliarj'  poisoning,  and  uremia  only 
need  to  be  mentioned.  Many  infective  diseases,  such  as  rheumatism, 
puerperal  fever,  typhoid,  and  diphtheria,  may  produce  bradycardia  of  a 
persisting  sort,  or  may  be  followed  by  it.  They  probably,  at  times,  set 
up  a  vagus  neuritis.  Organic  processes  acting  on  tlie  pneumogastric 
cardiac  inhibitory  center,  or  on  its  cardiac  fibers,  may  retord  the  heart 
by  the  irritant  stimulation  of  the  inhibitor}'  function.  Disease  of  the 
heart-muscle  itself  may  produce  bradycardia,  and  seems  to  act  by  irri- 
tation of  the  terminal  filaments  of  the  vagus.  The  nuclear  variety  is 
often  associated  with  arteriosclerotic  changes  in  the  medulla. 

Bradycardia  is  usually  attended  by  syncopic  disturbance,  which  has 
not  rarely  been  mistaken  for  epilepsy.  The  paroxysmal  form  is  ofl«n 
marked  by  anxiety,  unrest,  and  distress  in  the  precordial  region.  Car- 
diac angina  and  nausea,  or  vomiting,  may  ensue.  Convulsions  are  some- 
times noted.  When  the  vagus  trunk  is  affected,  other  motor  symptoms 
may  indicate  it,  such  as  aphonia,  hoarseness,  stridor,  and  choking.  The 
diagnosis  of  bradycardia  is  not  difficult,  but  the  heart-beat  should  never 
be  determined  by  the  radial  pulse.  The  treatment  and  prognosis  de- 
pend on  the  causal  condition. 

Angrina  pectoris  is  an  affection  of  the  vagus  marked  by  paroxysms 
of  agonizing  ])ain  in  the  region  of  the  heart,  which  radiates  usually  to 
the  left  shoulder  and  arm,  and  is  attended  by  a  sensation  of  impending 
death.  By  some  it  is  called  true  angina  pectoris  when  dependent,  as  is 
usually  the  e^ise,  upon  organic  heart  disease,  in  distinction  from  false  or 
pseudo-angina,  in  which  no  anatomical  changes  are  discoverable.  There 
is  a  strong  probability  that  the  symi)athetic  fibers  participate  in  the  storm, 
but  the  essential  element  is  the  vagus  neuralgia.  The  attacks  are  some- 
times induced  by  exertion  or  emotion,  but  may  rouse  the  patient  from  a 
sound  sleep.  Rarely  occurring  in  (children,  it  is  much  more  common  in 
male  adults  and  in  the  latter  half  of  life,  when  the  arterial  changes  and 
cardiac  myopathies  are  commonly  found.  It  may  occur  independently 
of  such  orgjinic  eliangcs  in  neMirotic  individuals,  and  is  encountereil  in 
hysteria,  subsiding  witli  tliat  neumsis  or  suddenly  ceasing  ujK>n  the 
appearance  of  other  hysterical  manifestations. 

The  pain  varies  in  character  and  severity.  Its  usual  radiation  to 
the  l)rachial  plexus  may  b(i  re])laced  by  epigastric,  ilioscrotal,  vesi«d, 
and  even  sciatic  pain,  ordinarily  on  the  left  side.  The  feeling  of  im- 
pending death,  however,  is  an  essential  symptom.  The  pulse*  may  l>e 
unchanged  even  in  the  presence  of  i\\i\  most  excruciating  ]>jiin  and  the 
most  frightful  anxiety,  or,  rarely,  the  heart  may  present  tachycardia  or 
bradyciirdia.  The  patient  is  often  l>athe(l  in  i)erspiration,  and  in  rare 
cases  other  pneumogastric  conditions,  as  asthma,  laryngeal  sjjasm,  or 
esophagismus,  may  attend  the  anginal  attack.  The  attack  lasts  from  a 
few  minutes  to  an  hour,  and  usuallv  subsides  as  suddenlv  as  it  com- 
menc(Hl.  The  ])atient  feels  considerably  shaken  up  and  rather  languid 
for  a  time,  but  in  tlu?  intervals  of  the  attacks  may  be  completely  free 
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from  all  distress  aside  from  tliat  attributable  to  organic  cardiac  eflTecte 
and  the  apprehension  of  another  attack. 

The  prog:no8is  depends  on  the  condition  of  the  heart  If  it  is  not 
organically  diseased^  the  angina  does  not  end  fatally,  and  even  cases  of 
organic  heart  disease  seldom  die  in  anginal  attacks.  The  treatment 
of  the  attack  is  antispasmodic.  Amyl  nitrite  and  trinitrin  hold  the 
first  place ;  chloroform  by  inhalation,  the  application  of  heat  or  cold  to 
the  precordium,  whisky,  and  other  similar  measures  arc  of  some  value. 
In  the  intervals  treatment  is  directed  to  the  condition  of  the  heart  or  to 
the  neurosis,  or  to  both. 

Gastric  Branches. — The  pneumogastric  supplies  motor  branches 
to  the  stomach,  but  only  in  part  innervates  the  muscular  coat  of  tliat 
yiscus.     Certain  gastric  movements,  such  as  sobbing  and  vomiting,  un- 
doubtedly depend  upon  its  motor  filaments.     Vomiting  is  reflexly  pro- 
duced through  its  gastric  sensory  fibers,  as  well  as  directly  by  intra- 
cranial disease  or  irritation  of  its  trunk.     Vomiting  due  t^)  intracranial 
disease,  or  that  provoked  by  irritating  the  vagus  trunk  and  sometimes 
that  due  to  irritation  of  its  stomach  branches  by  organic  disease,  is 
peculiarly  rapid,  projectile,  and,  as  a  rule,  unattended  by  nausea.     The 
vagus  probably  conveys  the  sensations  of  hunger,  at  least  they  have  been 
completely  destroyed  by  double-sided  lesions  of  these  nerves.     Ravenous 
appetite  for  food  and  the  peculiar  subjective  gastric  sensations  of  dys- 
pep;»ia,  organic  disease  of  the  stomach,  and  some  neurotic  and  psychical 
states  are  properly  attributable  to  the  central  or  peripheral  conditions 
of  the  pneumogastric  nerve. 

Oastralgria,    or  Gkistrodynia. — Aside  from  the  stomach-pain  of 
organic  gastric  disease,  fermentation,  and  dysjwpsia,  there  is  a  neurosis 
of  the  stomach  marked  by  sudden  pain  in  this  viscus,  to  which  the  name 
nen'ous  gastralgia  is  given  by  Ewald.     It  is  not  attended  by  the  synij)- 
loms  of  disturbcnl  digestion,  and  the  stomach  contents  at  such  times,  as 
well  as  between  the  attacks,  show  nothing  chemically  irregular.     It  may 
alternate  with  other  neuralgias  or  with  migraine*,  or,  rarely,  it  is  associ- 
ated with  an  attack  of  the  latter.      It  is  occasionally  presente<l  by  hys- 
terics, particularly  if  their  attention  is  centered  on  the  stomach.     The 
pistralgic  attack  usually  comes  on  promptly  and   reaches  its  highest 
intensity  almost  at  once.     The  pain  is  an  agonizing,  boring,  cutting, 
burning  one,  and  may  be  localized,  diffuse,  or  in  a  girdle.     It  may 
radiate  along  the  loins  or  spine.     The  patients  relax  the  abdominal 
^•alls  and  make  deep  pressure  over  the  stomach  with  some  relief,  though 
there  may  be  much  superficial  sensitiveness.     Persistent  sensitive  s]X)ts 
are  often  found  over  the  lower  dorsal  vertebne,  between  the  ribs,  and 
hv  deep  pressure  over  the  abdominal  plexuses  of  the  sympathetic.     '^Fhe 
face  is  pjile,  distorted  with  pain,  and  covered  with  sw(?at.    The  teinpeni- 
ture  is  not   modifier!.     The  attacks  may  be  of  only  a   few  minutes' 
daration  or  may  last  for  hours,  and  usually  terminate  rather  abruptly, 
often  with  the  vomiting  of  mucus  or  unchanged  fiKwI.      Food  is  then 
wen  actively  craved  and  taken  without  distress. 

These  rather  rare  attacks  may  XQry  easily  be  mistaken  for  gall-stone 
^lic,  acute  indigestion,  gastritis,  gastric  ulcer,  and  a  host  of  other  abdom- 
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inal  conditions  which  must  be  excluded  to  make  the  diagnosis  possible. 
In  locouiotor  ataxia  they  furnish  the  gastric  crisis  due  in  this  disease  to 
irritation  of  the  pneumogastric  nucleus  in  the  medulla,  where  any  other 
h)caliz(Hl  lesion  may  provoke  them.  They  are,  as  a  rule,  associated  with 
aMistipation,  If  due  to  organic  nervous  disease,  the  treatment  and  prog- 
nosis correspond.  The  same  is  true  in  hysterical  cases.  Otherwise  the 
general  upbuilding  indicated  in  all  neuralgic  conditions  must  be  at- 
tempted. 

Rumination,  or  merycism,  is  occasionally  observed  in  man.  The 
food  is  voluntarily  regurgitated,  remasticated,  and  again  swallowed. 
It  occurs  in  neurasthenics,  hysterics,  epileptics,  and  idiots.  Usually  the 
nimination  begins  a  short  time  after  the  meal  and  lasts  for  half  an  hour. 
Such  patients  often  insist  that  they  are  unable  to- control  the  habit, 
but,  except  in  idiots,  do  so,  at  least  to  some  extent,  in  the  presence  of 
strangers. 

Nervous  dyspepsia,  a  condition  set  up  by  I^eube  as  a  gastric  neu- 
n)sis,  is  claimed  by  Ewald,  and  others  equally  comjwtent,  to  be  but  a 
IcK^al  manifestation  of  neurasthenia.  Ewald  jx)ints  out  that  there  is  no 
peptic  deficiency,  and  even  Leube  based  his  diagnosis  largely  on  the  fact 
that  a  meal  is  thoroughly  digested  and  the  stomach  empty  within  the 
allegeil  normal  limit  of  seven  hours.  The  digestive  difficulties  of  neu- 
rasthenia will  be  mentioned  under  that  caption. 


CHAPTER  X. 

DISEASES  OF  THE  SPINAL  PORTION  OF  THE  ACCESSORY 

NERVR 

Anatomical  Considerations. — The  external  portion  or  spinal  part 
of  tlie  a(;eessory  nerve  is,  properly  sjH'aking,  not  a  enmial  nerve  at  all. 
Arising  by  a  s(Ties  of  roots  from  multipolar  cells  in  the  anterior  spinal 
gray  matter  throughout  the  eervie^il  cord  as  low  as  the  sixth  segment, 
it  is  finally  gathered  into  a  bundle  or  trunk.  This  passes  upward 
through  the  foramen  magiuim  and  joins  the  true  accessory  jx)r- 
tion.  It  then  pisses  with  it  through  the  jugular  foramen,  when  it 
finally  separates  to  be  ilistribnted  to  the  sternomastoid,  which  it  en- 
tirely, and  to  the  tra]K*zius  nnisele,  which  it  partly,  furnishes  with  motor 
and  trophic  control.  The  trapezius  is  also  supplied  by  numerous  spinnl 
bninehes,  particularly  in  its  lower  portion,  and  only  dej)ends  on  the 
spinal  accessory  in  its  upper  half.  This  nerve  may  be  centrally  or  per- 
ipherally affected,  and  the  result  is  spasmodic  or  paralytic  as  the  lesion 
is  irritative  or  destructive. 

Accessory  Spasm — Spasmodic  TortlcoUw,  Spa^nmodw  Wryneck, — Ir- 
ritative lesions  of  the  spinal  accessory  produce  characteristic  action  and 
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piximinence  in  the  muscles  it  supplies.     By  the  stemomastoid  the  face  is 
carried  forward,  turned  toward  the  opposite  side,  and  tilted  upward.    The 
trapezius  draws  the  head  backward  and  to  the  same  side,  lifts  the  shoul- 
der, and  shortens  the  distance  between  the  occiput  and  acromion.     At 
the  same  time  the  scapula  is  drawn  nearer  the  vertebral  spines  as  well  as 
upward.     Both  sternals  acting  together  bring  the  head  forward  and 
downward.     Both  trapezii  carry  the  head  backward  and  the  face  up- 
wanl.     Acting  alternately  they  turn  the  head  from  side  to  side  with 
slight  rotation.     The  spasm  may  be  clonic  or  tonic,    may  involve  one 
or  both  sides,  and  may  be  limited  to  the  sternals  or  tlie  trajxizii.    A  tend- 
ency to  spread  to  other  muscles  of  allied  function  is  often  observed.    As 
a  matter  of  fact,  in  most  cases  of  wryneck  more  muscles  are  involved 
than  those  supplied  by  the  accessory  nerves.     Thus  the  splenius  and  the 
small  rotators  are  frequently  associated  in  the  spasm,  just  as  they  are 
related  functionally.     The  large  muscles  named  are,  however,  the  ones 
most  at  fault  and  the  ones  that  impress  a  given  case  with  its  distinctive 
movement  or  attitude.     The  trapezius  is  less  often  clonically  involved 
than  the  stemomastoid,  but  is  as  frequently  affected  by  tonic  spasms. 
In  some  cases  clonic  torticollis  is  a  localized  tic,  or  it  may  be  a  portion 
of  a  more  widely  distributed  tic  such  as  that  arising  in  the  face  and 
gradually  involving  the  neck,  shoulder,  and  arm.     In  a  mild  form  it 
furnishes  the  habit  spasm  that  follows  chorea  sometimes  or  is  picked  up 
by  pubescent  youths.     We  may  also  have  a  mental  torticollis  as  de- 
scribed by  Bompaire,^  in  which  the  patient  can  not  voluntarily  restore  the 
head  to  its  natural  position,  but  turns  it  readily  in  all  directions  if  allowed 
to  press  it  against  any  object,  or  to  apply  an  insignificant  amount  of  man- 
ual assistance.     The  spasm  is  here  the  result  of  a  mental  obsession.   The 
nodding  spasm  of  hysteria  arises  in   the  same  way,  and  in  both  the 
di^rder  must  be  referred  to  the  cortex.     In  this  connection  the  subjwt 
of  tics  in  Part  VII  should  be  read.     Cerebnil  tumors,  meningitis,  focal 
softenings,  and  disease  of  the  medulla  may  underlie  the  spasm.     Cervical 
gpondvlitis  and  meningitis  usually  produce  tonic  spasms.     The  action 
of  cold,  cervical  adenitis,  and  violent  wrenching  of  the  neck  may  peri- 
pherally excite  them.     Torticollis  has  been  reflexly  ])roduced  by  intes- 
tinal worms. 

Treatment  is  often  highly  unsatisfactory.  The  variety  due  to  cold 
usually  subsides  spontaneously  or  may  be  benefited  by  locjil  applications 
and  antirheumatics.  The  hysterical  form  may  suddenly  cease.  The  e^ist^s 
dependent  upon  organic  lesions  are  often  beyond  rwveh.  Sedatives  like 
cannabis  indica,  opium,  and  hyoscin  only  give  temporary  relief  and  often 
upset  the  stomach  or,  unfortunately,  lead  to  their  habitual  u.^e.  When 
the  spasm  is  severe,  and  especially  if  confined  to  one  side,  wide  resection 
of  the  spinal  accessory  nerve  before  its  entrance  into  the  stemomastoid 
is  advised,  other  means  having  failed.  A  tic  or  habit  is  thus  likely  to  be 
benefitwl  for  a  time,  but  is  also  likely  to  reappear  in  some  adjoining  area. 
Stretching  the  nerve  is  almost  sure  to  be  folio wcm.1  by  a  ndapse  of  the  tic 
as  the  nerve  recovers,  as  is  the  case  also  if  the  divided   nerve  unites. 

1  **Thfesede  Paris." 


142  DISEASES  OF  THE  CEREBRAL   ISESISGES. 

The  upper  spinal  nen'cs  to  the  small  rotators  mtmt  in  some  cases  also  be 
divided  to  completely  quiet  the  sj>a^m. 

Children  sometimes  present  a  [>ennanent  wryneck  of  an  entirely  dif- 
ferent character.  Owing  to  traction  on  the  head  and  twisting  of  the 
neck  in  labor,  or  even  in  unaided  labor,  the  stemomastoid  may  be  in- 
jured, and  subsequent  contracture  shortens  it  The  result  is  a  firm, 
fibrous  band  that  holds  the  face  to  the  opposite  side.  Inflammatory 
injur}'  to  the  muscle  in  adults  may  cause  the  same  thing,  and  in  both 
cases  it  can  be  remedied  only  by  thorough  division  of  the  shortened 
tjssnes. 

Accessory  Paralysis. — Cortical  disease  very  exceptionally  results 
in  complete  au<l  permanent  loss  of  power  in  the  spinal  accessory  area. 
Like  those  of  other  bilateral  movements,  these  muscles  seem  fully  repre- 
sented iu  both  hemispheres.  As  a  part  of  nuclear  disease,  as  in  pro- 
gressive muscular  atrophy,  the  spinal  centers  arc  often  involved,  with  a 
corresponding  loss  of  power  and  nutrition.     By  meningitis  the  trunks 
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of  one  or  both  nerves  may  be  implicated  at  the  foramen  magnum.  The 
hy]K)glossal  is  tlion  likely  to  suffer  with  them,  and  the  true  accessoiy 
fihitrs  are  usually  also  affected.  Outside  the  skull  the  spinal  portion  of 
the  accessory  is  sometimes  involved  in  wounds,  operations,  deep-seated 
tumors,  vertebral  caries,  cervical  adenopathy,  and  by  neuritis.  The 
unilateral  symptoms  arc  loss  of  jwwer  and  wasting  in  the  related  miie- 
clcs.  This  involves  the  st<!moinastoid  almost  entirely  and  the  trapezius 
only  in  its  upjier  )>ortion.  The  head  is  not  so  readily  and  strongly 
turned  to  the  opixwite  side,  the  shoulder  droops  slightly,  and  the  exten- 
sion power  of  the  arm  is  lessentitt.  The  scapula  moves  outward,  espe- 
cially its  ujjper  inner  angle,  and  stands  out  from  the  ribs.  The  curved 
line  fi'oni  mastoid  to  acromion  hecumes  dcpr<^»«c<l  and  even  angular  upon 
efforts  at  ih^p  inspiration  or  in  extending  lioth  arms  against  resistance. 
Subsequent  wmtraeliire  in  the  um>p|wse<i  muscles  of  tlie  sound  side  may 
turn  the  face  to  tlie  ])riniarily  afleeted  side. 

In  the  bilateral  form,  usually  due  to  meningitis  or  vertebral  caries, 
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the  head  is  held  insecurely  and  readily  falls  fonvard  or  backward  as  the 
trapezius  or  stemals  are  most  affected.  Injury  to  the  spinal  tujcessor)*^ 
in  the  posterior  triangles  of  the  neck  after  it  has  passed  through  the 
stemomastoid  only  affects  the  trapezius.  The  treatment  is  that  of  the 
causal  condition  in  the  given  case.  In  neuriti-5  electrical  stimulation  is 
indicated,  and  nerve-suture  would  be  re([uired  in  the  cases  where  the 
nen'e  had  been  divided. 


CHAPTER  XI. 
DISEASE  OF  THE  HYPOGLOSSAL  NERVE. 
Anatomical    Considerations. — ^The  twelfth  cranial  nerve  is  a 

purely  motor  ner\'e  for  the  muscles  of  the  tongue  and  subserves  their 
nutrition.  Its  cortical  centers  adjoin  those  for  the  lips  in  the  lower 
portion  of  the  ascending  frontal  gyre.  Its  lower  neuron  arises  in  the 
hypoglossal  nucleus  under  the  floor  of  the  fourth  ventricle.  This  nu- 
cleus is  close  to  the  median  line^  and  is  made  up  of  large  cells  analogous 
ti)  those  in  the  anterior  spinal  horn  of  gray  matter.  The  nerve-trunk 
ariijes  bv  a  number  of  n)ots  in  the  groove  outside  of  the  olivary  body, 
and,  passing  forward,  leaves  the  skull  by  the  anterior  condyloid  fora- 
men of  the  occipital  bone.  It  has  a  connection  with  the  pneumogastric, 
which  it  accompanies  a  short  distance,  and  receives  a  branch  from  the 
upper  spinal  nerves.  This  branch  eventually  innervates  the  depressors 
of  the  hyoid  lx)ne,  and  is  not  affected  by  injury  to  the  hypoglossal 
nucleus.  The  hypoglossus  may  be  injured  or  diseased  in  any  part  of  its 
eoui^  from  the  cortex  to  the  peripheral  branches,  and  manifests  such 
injury  by  si>asm,  paresis,  and  paralysis,  as  the  causal  state  is  irritant, 
inhibitive,  or  destructive.  In  addition,  injury  at  or  below  the  nucleus 
entails  atrophy  of  the  muscular  fibers  of  the  tongue.  The  mucous  por- 
tion of  the  tongue  is  supplied  by  the  trifacial. 

Hypoglossal  Spasm. — ^The  tongue  is  usually  involved  in  epileptic 
convulsions,  and  is  frequently  bitten  in  consequence  of  having  been 
thrast  between  the  teeth  by  the  action  of  the  genioglossus  nmscles  and 
lacerated  by  the  spasmodic  action  of  the  masticators.  This  may  occur 
in  ven'  slight  attiicks,  when  no  convulsive  action  in  the  extremities  is 
oliserved.  At  an  early  stage  of  hystericiil  convulsions  the  tongue  is 
usually  protruded  violently,  but  is  only  bitt<»n  in  extremely  nxre  cases. 
This  lingual  spasm  may  comprise  the  entire  motor  disturbance  in  some 
hysterical  cases.  In  chorea  the  tongue  is  usually  involved  in  the  nuis- 
eular  twitchings  that  mark  the  disease,  and  is  often  the  seat  of  vigorous 
choreic  movement,  in  which  it  may  be  pn^truded  and  even  slightly 
bitten.  The  speech  difficulties  of  this  disease  are  due  in  part  to  the 
lingual  spasm.  From  forced  overuse,  as  in  public;  speak(Ts,  it  is  sonie- 
tiraeji  the  seat  of  a  neurotic  manifestation  similar  to  writers^  cnimp,  a 
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condition  termed  aphthongia.  Slight  spasm  also  occurs  in  stammering 
and  in  stuttering.  Lingual  spasm  has  been  reflexly  dependent  upon 
decayed  teeth  and  cured  by  their  removal. 

Cortical  irritation  has,  in  rare  instances,  given  rise  to  lingual  spasms 
that  practically  constitute  Jacksonian  epile])tic  attacks.  The  lii>s  and 
face  usually  participate  in  the  spasm,  as  the  contiguity  of  their  centers 
would  lead  one  to  expect.  In  some  of  these  cases  the  initial  convulsion 
has  been  a  generalizwl  fit ;  in  others  such  attsicks  have  followc<l,  as  in  a 
case  now  under  observation.  It  is  conceivable  that  nuclear  irritation 
might  give  rise  to  similar  manifestations,  but  post-mortem  data  for  this 
belief  are  lacking.  The  treatment  would  be  that  of  the  general  condi- 
tion underlying  the  lo<'al  manifestation. 

Hypoglossal  Paralysis. — The  hy|X)glossus  nerv^e  may  lye  par- 
alvzed  by  injury  at  anv  ix)int  in  its  course.  In  rare  cjises  a  limited 
cortical  lesion  has  producc»d  panilysis  of  the  opposite  side  of  the  tongue. 
More  wide-spread  corti(?al  lesions  and  lesions  in  the  supranuclear 
motor  tract  usually  produce*  a  one-sid(Ki  paresis  or  paralysis  of  the 
tongue,  which,  on  protrusion,  deviates  toward  the  {laralyzed  side, — ^that 
is,  away  from  the  lesion.  This  is  due  to  the  action  of  the  unaffected 
and  pn)perly  acting  genioglossus  of  the  sound  side.  Nuclear  disease 
usually  prcKluces  bilateral  ]>alsy  of  the  tongue,  which  lies  motionless  in 
the  floor  of  the  mouth,  and,  after  a  few  days,  rapidly  wastes.  A  few 
cases  of  one-sided  nuclear  disease  are  recoixied.  Other  cranial-nerve 
nuclei  usually  suffer  at  the  same  time,  and  the  resulting  symptoms 
enable  one  to  localize  the  disease.  In  bulbar  palsy  and  in  tabes  it  is 
thus  affected  in  exceptional  cases.  The  fibrillar  tw'itchings  in  the  tremu- 
lous tongue  of  paretic  dementia  and  some  of  the  stammering  of  this 
mahidy  are  due  to  the  nuclear  invasion  of  the  disease.  The  root  of  the 
nerve  in  its  passage  through  the  UKnlulla  is  sometimes  damaged  by  a  local 
lesion,  which  of  necessity  interferes  with  the  pyramidal  tracts  for  the 
opposite  si(l(M)f  the  Ixnly  and  produces  a  crossed  paralysis  of  the  tongue 
and  limbs.  T\w  tongue,  in  such  an  instance,  would  deviate  from  the 
paralyzed  side  of  the  body  and  towanl  the  side  of  the  lesion.  Such  a 
crossed  ])alsy,  due  to  disease  of  the  olivaiy  Ixnly,  has  been  reported.^ 
Basilar  processes,  like  meningitis  and  fractures,  or  bone  disease  involv- 
ing the  condyloid  fi^ramen,  may  injure  the  nerve  in  its  intracnmial 
course.  Outside  of  the  skull  it  is  vulne^rable  to  j)enetrating  wounds,  or 
may  be  im])licated  in  deep  abscesses,  as  from  cjiries  of  the  upjwr  verte- 
brie.  Here  its  neighbors,  the  spinal  accessor}'  and  the  pneumogastric, 
are  likely  to  be  involvinl  at  the  same  time. 

In  unilateral  hypoglossal  paralysis  due  to  damage  of  the  nerve  at  or 
below  \ho  nucleus,  the  paralyzed  sid(»  of  the  tongue  shows  a  marked 
loss  of  volume.  This  does  not  follow  supraniicl(»ar  lesions.  The  mucous 
covering,  on  the  other  hand,  not  being  deprived  of  its  trophic  supj)ly,  is 
thrown  into  marked  and  apparently  excessive  folds.  Taste  and  sensation 
arc?  not  iinpaircHl.  Mastication  on  the  paralyzed  side  of  the  tongue  is  not 
well  performed,  as  the  patient  finds  difficulty  in  placing  and  maintaining 
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the  food  between  the  teeth.  When  protruded,  the  tongue  curves  sharply 
to  the  wasted  side,  but  within  the  mouth  motions  toward  the  palsied  side 
are  wanting.  In  the  bilateral  form  speech  is  much  aiFected,  as  nearly 
all  coiLsonant  sounds  depend  in  some  degree  upon  the  position  of  the 
tongue.  Swallowing  is  also  difficult,  as  the  bolus  or  fluid  is  not  readily 
carried  backward  into  the  pliarynx  and  mastication  is  greatly  impedc<l. 
Treatment  is  directed  to  the  causal  condition,  aside  from  which  it 
is  practically  hopeless. 


CHAPTER  XII. 

MULTIPLE  PARALYSES  OF  C31ANIAL  NERVES. 

Ix  discussing  the  cranial  nerves  separately,  frequent  n^ference  has 
been  made  to  their  association  in  diseased  processes.  Sometimes  the 
limitation  of  this  association  is  of  diagnostic  importance,  as  when  the 
loss  of  hearing  with  facial  palsy  locates  a  lesion  of  the  seventh  and 
eighth  nerves  in  their  parallel  intracranial  course  or  within  the  internal 
meatus  auditorius.  In  meningitis  and  other  basilar  processes  a  numbt^r 
of  cranial  nerves  are  usually  implicated  at  once,  and  su(^h  nmltiple 
paralyses  of  cranial  nerves  btM3ome  symptomatically  highly  important. 
The  close  juxtajiosition  of  the  cranial  nuclei  has  been  rejx^atedly  pointed 
out  as  giving  rise  to  associated  palsies  in  bulbar  disease,  such  as  tumor, 
hemorrhage,  and  limited  basilar  thrombosis.  In  their  cortical  fields 
and  their  supnmuclear  motor  paths  a  number  of  the  cniuial  iktvcs  may 
also  be  injured  at  once  by  traumatism  or  disease.  Hypoglossal  palsy 
with  hemiplegia  has  just  been  adlwl  to  attention,  as  well  as  tlie 
association  of  hypoglossal  and  facial  s|)asm  due  to  the  cortical  relations 
of  their  centers.  These  multiple  cranial  palsies  are  principally  of  syiu])- 
tomatic  interest  and  value,  but  there  are  groups  of  nuclear  palsies  of 
the  cnmial  nerves  that  present  well-markcnl  clinical  forms  of  disease. 
Their  initial  pathological  anatomy  is  confineil  to  the  upward  extension 
of  the  spinal  gray  that  furnishes  the  chain  of  cranial-nerve  nuclei 
reaching  from  the  lower  angle  of  the  floor  of  the  fourth  ventricle  to  the 
posterior  portion  of  the  thinl.  Anatomically  and  clinicuilly  these  dis- 
eases fall  into  two  forms :  First,  those  of  the  uppi^r  group,  primarily 
implicating  the  nuclei  of  the  third,  fourth,  and  sixth  nerves  (see 
Fig.  36),  and,  second,  those  first  implicating  the  remaining  lower  cranial 
nuclei.  As  these  diseases  are  sometimes  inflanunatorv  in  character  and 
analogous  to  [K)liomyelitis,  they  have  come  to  he  known  respectively  as 
polio-enceplialitis  superior  and  polio-encephalitis  inferior.  More  com- 
monly the  process  is  one  of  degeneration.  The  analogy,  or  in  some 
cjises  the  identity,  of  the  disease  of  the  nuclei  of  the*  bulb  with  that  of 
the  anterior  gray  of  the  conl  is  now  generally  conceded.     It  is  the  sjiine 

process  arising  in  different  localities,  but  affecting  homologous  elements 
10 
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and  producing  results  similar  in  kind.  Transition  and  combination 
cases  of  every  variety  are  of  reconl.  Commencing  in  the  upper  nuclei 
of  the  ocular  nerves,  the  lower  bulbar  levels  may  be  progressively  in- 
vaded, and  later  spinal  features  may  l)e  added ;  or,  beginning  in  the 
bull)ar  nuclei,  an  upjx^r  extt»nsion  may  induce  progressive  ophthal- 
moplegia. In  the  same  way  that  the  spinal  tyjw  of  the  disease  may 
be  acute,  subacute,  and  chronic,  we  have  an  acute,  subacute,  and  chronic 
polio-encephalitis  superior  and  inferior,  and  fonns  combining  both. 

Polio-encephalitis  superior  chronica  will  be  consider^  first,  as  it 
presents  the  most  complete  and  well-defincKi  picture.  It  is  also  called 
progre^lvv  ophthalmoplegia  and  chronic  nuclear  (Kmlar  paralytfiH,  It  is 
characteriztnl  by  the  gradual  loss  of  ]K)wer  in  the  external  and  internal 
muscular  apparatus  of  the  eyeball,  one  set  of  muscles  after  another 
beint'  i^raduallv  involved.  Usuallv  bilateral,  it  mav  be  confined  to  one 
eye  for  a  periixl  ev(^n  of  years  and  then  invade  the  other.  As  a  rule 
progressive,  it  may  come  to  a  jxTmanent  standstill  at  any  time,  or  ad- 
vance intermittentlv. 

Etiology. — Polio-encephalitis  superior  has  in  so  many  cases  followed 
infi^ctions  and  toxic  states  that  it  has  with  reason  been  attributed  in  some 
cases  to  pneumonia,  grip,  diphtheria,  and  syphilis;  to  lead,  sulphid 
of  carbon,  carbonic-oxid  gjis,  sulphuric  acid,  and  ak*ohoI.  These  ^)xic 
agents,  however,  are  more  connnon  in  the  causation  of  the  acute  variety, 
which  mav  terminate  bv  becominiJ:  chronic.  In  some  cases  it  seems  to 
be  a  teratological  defect,  and  is  cH)ngenitally  manifest  or  ap{)ears  during 
the  active  pericnls  of  growth.  It  may  be  secondar}^  to  or  a  part  of  tabes 
dorsalis,  and  the  chanicteristic  Argyll-Kobertson  pupil  of  that  disease  is 
a  part  of  it.  It  is  similarly  related  to  postemlateral  s])inal  sclerosis, 
general  j)aresis,  and  in^'ular  sclerosis.  It  may  be  an  upward  extension 
of  the  siune  diseasi*  in  tlu^  cord  or  bulb.  It  is  more  freipient  in  men 
than  in  women,  and  while  it  may  apjx»iir  at  any  age,  it  is  principally  a 
disease  of  adult  life. 

Pathologrical  Anatomy. — ^The  lesions  are  variable  in  extent.  They 
involve  the  upjx^r  cranial-nerve  nuclei  on  one  or  both  sides,  including 
those  of  the  third,  fourth,  and  sixth  nerves,  wholly  or  in  j>art.  When 
partial  the  iridcx^iliar\'  nuchais  of  the  third  and  its  adjoining  nucleiLs  for 
the  elevator  of  the  lid  most  frequently  c^cajK^  or  are  only  partly  des- 
troyed. The  corresponding  nerve-trunks  and  nuiscles  are  degenerated 
and  atniphied.  In  addition  are  encountered  cerebral,  bulbar,  and  spinal 
conditions,  of  which  jx)rK)-encephalitis  su}x?rior  sometimes  is  a  part. 
Microscopically,  (»s]K'cially  in  tlie  (»iirly  stage,  some  hyjwremia  is  found 
alM)ut  the  nu(;lei.  I^ater  the  cells  of  these  nuclei  lose  their  prolonga- 
tions, are  diminished  in  size,  present  vacuoles  and  pigmentarj' dc^nera- 
tion.  S<)me  complett'ly  disap{x»ar,  and  in  cases  of  long  standing  but  a 
few  atrophied  remnants  remain.  Slight  ca])illary  hemorrhages  or  their 
tmces  (»an  at  tim(\s  be  determine<l.  Some  leukcx^ytal  infiltration  occurs 
alxnit  the  vessels  or  in  the  f<K*i  of  the  disease,  and  minute  sclerotic  patches 
are  found.     Rarely  the  lining  of  the  Sylvian  aquwluct  is  thickened. 

Symptoms. — In  the  fully-developed  cases  tlu*  facies,  classically  de- 
serilx'd  by  Hutchinson,  and  reeognizc^l  by  Brunner,  von  Graefe,  Char- 
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cut,  and  iaIuts,  is  most  striking.  The  drcMijiiii^  lidK  partly  covering  the 
o'<!$  caiiTW  the  jiatieiit  tu  hold  the  hi-arl  biR^k  und  stnCm  with  tlie  froDtaliii 
to  oveivomi'  the  partial  ptosis.  The  bniw  is  thrown  into  deep  tmntt- 
x^Tse  wrinkles.  The  iiuniobilf  eyes  and  uiaetive  pupils  are  like  those 
(if  glass  in  a  imisk  of  wax.  They  iisimlly  deviate  outward,  as  the  sixth 
iiiieleiu  is  oneti  spnreJ  at  first ;  but  any  sipiiiit  may  in  varioU)^  coeee 
be  present  or  the  visual  axes  may  cunfonii.  The  ptosis  is  usually  less 
marked  iifter  n  uight's  rest ;  and  it'  the  oetilnr  muscW  still  retaui  a  slight 
tlt^ree  of  activity,  this,  too,  is  iK^t  in  the  morning.  Diplopia  is  rarely 
mentioned  by  these  patients,  which  Blane  attributes  to  the  slowness  with 
which  the  deviation  <levelnp8,  thereby  allowing  tiie  brain  to  n<^lect  one 
image.  In  partial  cases  the  oeular  ctmditions  may  be  unilateral  or  they 
luay  be  only  fimetioimlly  distributt-d  and  bilateral  or  unilateral.  Thus 
the  iris  may  react  for  light  or  a ei^i>nni nidation,  or  both.  The  abduei'ns 
may  at  first  esc-.ipe  or  first  be  iiivolve<l,  and  innumenible  cornbinations 
awl  \'arieties  liave  Km  eneountereil  as  one  or  many  niielei  were  fwir- 
tially  or  completely  aff'ccle<!. 


n«  SS.— Pa1l»«n«phillli 
lh«.4mf>lns  flfiilldi,  sic:  i. 
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The  general  health  of  the  patient  may  I«ive  little  to  desire  or  he  may 
preiient  diie  somatic  conditions  and  functional  disturbances  that  belong 
In  the  associated  diseases  already  mentioned.  In  some  instances  involve- 
mpnt  of  the  fifth  nerve,  prob^ly  through  it*  descending  nwi,  has  given 
rise  to  paresthesia  or  anesthesia  in  the  face. 

Course. — The  evolution  of  the  disease  is  one  of  its  most  distinctive 
featureii.  Commencing  with  a  ptosis  or  asquint,  the  other  features  of 
liic  disease  are  gradually  added  during,  perhaps,  several  years.  Sta- 
tii>nary  periods  of  long  duration — ^twenty-five  years  in  a  case  of  Striim- 
|«'ll'! — may  intervene,  and  finnlly  the  disease  takes  up  its  prognrssive 
oiorsc,  perhaps  without  appreciable  cause.  Extensions  of  the  process 
lu  [he  biillwr  nig;ion  may  occur,  and  we  have  bnllrar  palsy  or  polio- 
miii^ialitis  inferior  added  and  the  prognosis  for  life  becomes  much 
darkened.  The  lesions  may  not  stop  at  the  bidb,  but  may  invade  the 
Mini,  priMlneing  a  pn^ressive  spinal  muscular  atrophy  of  any  one  of  tlie 
I'arioiis  tyjws  of  that  disease. 
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The  diagnosis  dejicnds  largely  upon  the  evolution  of  the  disease 
and  its  progressive  course.  When  thoroughly  develoi>ed  its  remarkable 
facies  is  not  easily  mistaken.  The  acute  form,  and  hemorrliage,  inflam- 
mation, and  softening,  give  a  history*-  of  nii)id  onst»t  and  promptly  reach 
their  maximum  stage.  In  multiple  neuritis,  especially  the  alcoholic 
and  diphtheric  varieties,  confusion  is  likely  to  arise,  but  we  may  gener- 
ally be  guideil  by  the  condition  of  the  extremities  and  the  wide  difAision 
of  the  disease.  Even  then  we  can  not  absolutely  exclude  the  cranial 
nuclei,  which  may  become  the  seat  of  n  chroni(!  atrophic  prcK^ess.  An 
orbital  tumor  may  give  rise  to  a  partial  and  increasing  ophthalmoplegia, 
but  pressure  sym]>toms,  exophthalmos,  and  optic  atrophy  will  finally 
distinguish  it.  Basilar  proc^\sses  and  bulbar  growths,  aside  from  tlie 
distinctive  symptoms  to  which  thoy  give  rise,  usually  impliciite  so  many 
nerves  and  the  pyramidal  tracts  that  tlu?y  can  be  easily  seiMirated. 

Treatment  turns  j)ractically  upon  the  presence  or  suspicion  of 
syphilis,  which  should  be  vigorously  managt^.  Other  toxic  ]X)ssibili- 
ties,  such  as  lead-])oisoning,  will  re(|uiR»  a]>propriate  intervention. 
Strychnin  does  temporary  g(Kxl  sometimes.  Elwtricity  is  futile,  as  it 
can  not  be  applied  to  the  faulty  muscles.  In  the  majority  of  cases  the 
physician  is  helpless. 

Acute  and  Subacute  Polio-encephalitis  Superior. — ^The  acute 
form  is  very  rare.  Like  its  congener,  acute  j)oliomyelitis,  it  may  be 
purely  an  infectious  disease,  and  has  been  noted  in  epidemics  of  the 
spinal  disease.  It  may  follow  many  acute  infections,  as  mentioned  in 
the  etiology  of  the  (chronic  form,  especially  diphtheria,  pneumonia,  and 
influenza.  The  subacute  form,  while  in  some  ciuses  attributable  to  the 
alK)ve  causes,  is  more  often  due  to  syphilis  and  toxic  agents,  like  lead 
and  the  carbon  gjises.  The  onset  is  sudden  or  very  acute,  and  the 
disease  may  reach  a  fatal  termination  in  a  few  days  or  a  wet»k,  usually 
from  implicjition  of  the  bulbar  (^enters.  The*  nuclei  in  several  such 
cases  have  present(Kl  no  post-mortem  changes  that  could  be  discovered. 
Brissjuid  ^  supposes  that  the  infection  has  overwhelmed  the  nuclei  be- 
fore histological  traces  discoverable  by  our  prt»s(»nt  means  of  investi- 
gation were  developcKl.  The  similarity  to  Landry's  j)aralysis  in  this 
regjinl  is  striking,  and  the  diseases  may  be  essentially  the  same,  varj'ing 
only  in  localiziition.  In  other  (sises  well-marked  inflammator)-  clianges 
have  been  discerned.  The  ])r()gnosis  is  ver}'  gnive,  espet^ially  in  chil- 
dren. Some  (^ases  come  to  a  standstill ;  others  develop  into  the  chronic 
variety. 

The  treatment  should  be  direct eil  to  securing  pi»rfect  rest  and  the 
removal  of  any  source  of  infection  or  intoxication  and  its  eradication 
from  the  system  before  im|K>i*tnnt  changes  (X'cur. 

Polio-encephalitis  inferior  chronica  is  the  term  employed  by 
Wernicke  U)  denominate  the  disease  first  describcKl  bv  Dumesnil,  later  bv 
Duchenne,  as  progressive  ])aralysis  of  the  tongue,  palate,  and  li]>s.  It  is 
also  known  as  l<thlo(jloHsolanfn<jcal  or  phavi^ngeal  jKiralytns  (Leyden), 
as  prof/rc^lve  bulbar  paralyHii<  (Wachsmuth),  as  paralysis  of  the  bulbar 
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mxiel  (Kussmaiil),  and  as  progressive  bulbar  palsy.     It  consists  in  a  pro- 
gm^sive  {lanilysis  of  the  lips,  tongue,  phan'iix,  and  larynx,  with  wasting 
of  their  muscles,  and  usually  terminates  in  death  from  pneumogastric 
paby.      The  disease  process  is  limited  to  the  nuclei  and  lower  neurons 
of  the  seventh,  ninth,  tenth,  eleventh,  twelfth,  and  the  mot4)r  {wrtion  of 
the  fifth  cranial  pairs.     It  is  identically  the  same  in  character  with  that 
of  progressive  spinal  muscular  atrophy,  with  which  it  is  often  associated. 
Etiology. — Males  and  females  are  about  equally  susceptible  to  this 
di-^ttse.    Though  it  has  rarely  been  observeil  in  childhood  and  may  be  a 
o>n|2:enital  or  tenitological  deficiency,  it  usually  appears  after  the  age  of 
thirty.     Ot^^isionally,  and  then  ordinarily  as  a  part  of  a  more  extensive 
spinal  atrophy,  or  in  ass(x^iation  with  superior  i)olio-encephaHtis,  it  has 
appi'arcd  in  successive  generations  or  in  more  than  one  member  of  the 
same  family.     These  family  cases  usually  develop  in  early  life.      It  has 
l)eeii  attributed  to  ex|)osure  to  cohl ;  to  the  overuse  of  the  mouth-muscles, 
as  in  players  of  wind-instruments?  and  glass-blowers ;   to  syphilis,  to 
Brijrht^s  liisejLse,  and  other  wjisting  maladies.     It  may  be  swondarj'  to 
amyotrophic  lateral  sclerosis.     In  some  cases  it  represents  this  antero- 
lateral lesion  at  the  bulbar  levels.     It  has  appeared  in  tabes  dorsalis,  in- 
iiular  jjclenwis,  syringomyelia,  and  followed  descending  degeneration  of 
the  pyramidal  tracts  after  cerebral  lesions.     Knowledge  of  the  role  of 
toxemia  in  these  chronic  disturbances  is  widening.     Progressive  bul- 
liar  palsy  has  been  known  to  follow  lead  intoxication  and  diphtheric 
pr»L?oniiig.     Often  the  causjition  is  entirely  obscure,  but  advances  in  the 
fieU  of  auto-intoxication  may  throw  light  on  this  darkness. 

Morbid  Anatomy. — ^The  lesion  is  limitwl  to  the  nuclear  cells  in  the 
lower  half  of  the  bulb.  It  is  practically  synmictrical.  Th(»  hy]x>- 
glossal  nucleus  is  most  severely  atfwttMl,  as  a  rule.  The  nuch^i  of  the 
true  spinal  accessory,  the  facial,  the  motor  j^ortion  of  the  trifacial,  and 
the  pneumogastric  are  invaded  with  decreasing  intensity  and  fretjuency. 
A  degenerative  process  is  found  in  the  nerve-trunks  whose  nuclei  are 
affected  and  their  muscular  terminations  waste.  The  muscle-fil)ers 
themselves  show  corresponding  (leg(»neration  and  atrophic  (conditions. 
The  minute  anatomy  is  the  same  its  that  in  progressive  ophthalmoplegia 
or  that  of  progressive  spinal  muscular  atrophy,  to  which  tlu*  reader, 
i)earing  in  mind  the  special  location  of  this  disease,  is  referred.  The 
orgsinic  changes  of  associatcnl  atrophies  and  scleroses  or  of  primar}'  con- 
ditions, such  as  tabes,  syringomyc^lia,  insular  sclerosis,  and  descending 
cerebral  degenerations  an*  at  times  encountertHl. 

Symptoms. — The  symptoms  begin  insidiously  and  progress  slowly. 

The  tongue  is  usually  the  first  aifect(Hl.     This  is  manifest   in  a  thick- 

^ucfl  pronunciation,  particularly  of  the  letters  which    require   definite 

iiiigual  movements.     The  lingumlentals  and  lingu<>])alatals  (see  table, 

V*  fJo)  and  the  vowel  "e"and  later  on  the  explosive  labial  sounds  are 

lost.     Finally  sjxM^ch  is  reduccHl  to  unuKMlified  laryngeal  noises  that  are 

quite  unintelligible.    When  the  disease  is  only  slightly  develoiK'd,  by  an 

effort  the  i>atient  can  often  enunciate  clearly  and  the  eml)arrassmeiit  may 

l><'    notioe<l  only  in  ordinary'  inattentive  conversation.     The  tongue  also 

pTtijirressively  loses  its  muscular  strength  and   range  of  motion  until  it 
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lies  a  flabby,  inert,  rugose,  utropbic  muss  on  the  floor  of  the  mouth.  It-l 
loses  its  fiinctioQ  of  nmintaiiiing  the  food  betwceu  the  teeth  during  mas-  ^ 
ticntion  and  of  carrying  the  bi^his  backward  nnd  thnieting  it  into  tlie  j 
pharynx    in   ffliirts  at  swallniving.      It   can   no   longer   he   pnitruilifl. 


tnriie<l  to  either  side,  mllnl  np,  or  Imllowed  into  a  gutter.  In  most  nf 
the  cases  it  notably  wastes,  hut  as  the  atrophy  is  confined  to  the  anifr- 
cwlar  portion  of  the  tongue,  the  dermal  covering  appears  too  lat^'  and 
may  even  suggest  eiiidermal  hyjwrtrophy. 

The  Upg  aiv  atfected  shortly  after  the  tongue,  and  this  adds  to  tlie  speech  J 
iliflioulty  by  renilering  the  pro-  ] 
nuneiation  of  the  vowels  "o"  and-H 
"u"  uncertain  or  imposfijble. 
The  labial  eonsonantm  are  lost  ai 
above  indicated,  and  little  be- 1 
sides  the  sibilant  "»"  and  tlie  ( 
open  vowel  "a"  remain.  Theor- 
bicularia  oris  is  usually  the  first  I 
labial  muscle  invaded,  but  all  ' 
of  the  labial  group  are  c 
tually  paralyzi^.  Their  nuclear  I 
association  with  the  hyiHiglossus  f 
and  their  functional  relationship  J 
will  Ih'  recalled.  At  first  whisfr-  / 
ling  and  blowing  etforte  ara  | 
weakened,  but  finally  the  mouth  i 
hangs  lofwely,  tlie  lower  lip  \ 
diiH)ping  away  from  the  teeth,  I 
and  all  volnntyry  movements  | 
are  lost.  This,  with  the  action  and  eventual  contracture  of  the  zygoma- 
tica,  serves  to  greatly  accentuate  the  nasolabial  furrows  and  imjiarts  a  | 
demented  appeanmce  to  the  lower  jwrtion  of  the  face. 

Out  of  Uie  drooping,  oi>en  mouth  saliva  drules,  requiring  the  oonatant '  J 
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u:se  of  a  napkin  or  handkerchief.     The  quantity  is  sometimes  enormous 
and  always   apj)ears   greater  than    normal.     When   the  vmnsders  and 
l^erygouls  are  involved,  which  is  usually  at  a  late  stage,  but  may  be  an 
initial  condition,  mastication    is  feeble  or   imjwssible.     Finally,  their 
complete  paralysis  allows  the  mandible  to  hang  loosely,  increases  the 
opemng  of  the  drooping  mouth  and  the  salivary  overflow.     The  jaw- 
jerk  is  aboIishe<l  except  in  those  cases  where  spastic  symptoms  elsewhere 
point  to  the  association  of  the  pyramidal  tracts  in  the  lesion.     It  is 
tlien  increased.    The  lips  usually  show  marked  atrophy  and  are  sensibly 
thinned.     This  is  sometimes  obscured  by  the  fatty  deposit,  but  in  the 
finiil  stages  is  practically  a  constant  condition. 

The  palate  follows  the  lips  in  order  of  involvement  in  a  majority  of 
cases.  Its  loss  of  muscular  tone  is  manifested  by  the  nasal  voice  tones, 
which  ako  adds  to  the  lack  of  clearness  in  the  pronunciation  of  the  linguo- 
pahtals,  and  it  turns  "  p  "  and  "  b  "  into  the  nasal  resonant  "  m."  When 
the  palate  is  fully  palsied  it  hangs  loosely  in  the  i)harynx  without  reflex 
action  or  voluntary  movement.  As  it  can  no  longer  shut  ofl*  the  nasal 
sfKU-es,  fluids  often  regurgitate  through  the  nose,  and  even  food  masses 
mav  be  forced  into  the  nasal  fossae. 

When  the  pharynx  is  involved,  the  difficulties  of  swallowing  reach 
their  maximum.  Food  is  now  pn)ne  to  enter  the  res[)initorv  tract  and 
a  violent,  fatiguing,  and  alarming  cough  is  often  proiluced.  The  danger 
of  puhnonary  engorgement,  aspiration  pneumonia,  and  heart-failure  is 
intensified  by  the  pneumogastric  jyaralysis  that  is  often  present.  Alimen- 
tation becomes  so  difficult  that  the  esophageal  tube  must  be  used  or  the 
patient  must  be  fed  by  the  bowel.  To  these  difficulties  is  added,  sooner 
or  later,  a  paralysis  of  the  larynx.  The  adductors  are  usually  most 
affected  and  the  glottis  stands  wide  o{>en,  serving  neither  the  purjK)ses 
of  phonation  nor  pnjtection  to  the  trachea  ngainst  the  entrance  of  foreign 
material.  In  very  rare  cases  unilateral  or  bilateral  alKluctor  palsy  is 
ll)un(l,  and  in  the  latter  case  inspiratory  stridor  indi(»ates  the  dangerous 
respirator}'  difficulty.  Both  pharyngeal  and  laryngeal  reflexes  are 
alxJisiied.  The  voice  is  extingnishtnl.  Failing  res[)iratorv  and  cardiac 
action  leads  to  a  fatal  termination,  which  may  eonie  su(ld(Mily  at  any 
ptTiod  of  the  disease.  It  is  often  induee<l  by  aspiration  pncMunonia  or 
caused  by  suffix-ation  due  to  blocking  of  the  respiratory  j)assage  by  a 
mass  of  food. 

The  piUne  is  likely  to  become  frvMjuent,  w(»ak,  and  irregular.     True 

anginal  attacks  are  not  infrequent.    Syn(»<»|)e  may  occur  an<l  provt  fatal. 

The  pneumogastric   involvement  further  shows  itself  in  a  feebleness  of 

t^*spiration,  so  that  coughing  and  other  active  expiratory  efforts  become 

almost  im|)ossible,  adding  greatly  to  the  danger  of  choking  an<I   to  the 

general  discomfort  of  the   patient.       It   is  somewhat   remarkable  that 

polyuria   and    glycosuria   are    seldom    encounter(*(l.      The    controlling 

enters  in  the   bulb  are  in  close   proximity  to  those  invad(Hl  l)y  this 

disease.     It  will  Ik?  noticed  that  the  nuclei  seleetecl  are  purely  motor  and 

^r*>phic,  and  that  the  disease  spreads  not  so  much  by  contiguity  as  along 

lines  of  associated  function.     This  is  one  of  the  distinctive  hal»its  of  the 

"'sc?ase,  and  serves  here,  as  in  other  progressive  maladies  of  the  cerel)ro- 
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spinal  axis,  to  draw  eavno^t  attention  to  this  factor  in  the  study  of  every 
case. 

The  elexirical  ejcaviinaihm  of  the  atrophic  muscles  presents  consider- 
able difficulty,  exeeptinjr  in  the  lower  face  and  the  niasseters.  The 
changes  found  are  praetiwdly  a  quantitative  ri^luction  to  all  currents  as 
fiber  after  fiber  disapjK»ars.  The  reaction  of  degenemtion  is  wanting. 
The  reflexes  are  correspondingly  diniinisluKl  and  abolished,  excei)ting  in 
those  cases  in  which  disease  involves  the  pyramidal  tracts.  SeuHfttion  is 
not  markeilly  affect<H.l,  nor  is  the  sense  of  tiiste  notably  disturbed  in 
pure  cases.  The  temperature  remains  uninfluenci'd  throughout,  save  by 
intercurrent  accidents. 

Course. — ^^Fhe  disease  is  one  of  insidious  onset  and  its  steadily 
progressive  course  is  characteristic.  In  a  few  exceptional  <»ases  the 
disease  presents  intermissions,  but  remissions  art*  practiiailly  unknown. 
The  duration  of  the  malady  from  inception  to  fatal  tiTmination  may  l>e 
roughly  stated  as  from  one  to  five  yeai's.  Leyden  rcfwits  one  esise  of 
seven  years'  duration,  but,  on  the  other  hand,  intercurrent  maladies  and 
the  suffocative,  cardiac,  and  pulmonaiy  acc^idents  to  which  the  disease 
lays  the  patient  liable  may  cut  life  short  at  any  moment.  The  increas- 
ing feebleness  and  malnutrition  at  the  same  time  add  to  the  gravity  of 
the  situation.  As  abov(»  indie4it<Hl,  t\n)  disc»ase  first  manifests  itself  in 
the  t(mgue  and  progressively  invades  the  lij)s,  pharynx,  palate,  nntsti- 
cators,  and  larynx.  This  is  a  usual  sequence,  but  not  a  necessary  <me. 
Any  modification  of  it  may  be  presented.  The  encroachments  of  relat^'d 
nuclejir  diseases  at  lower  and  higher  levels  give  rise  to  different  tniins 
of  symptoms,  w^hich,  however,  in  their  full  development  furnish  very 
similar  pictures.  The  course*  pursueil  in  any  given  cmm  ciui  be  under- 
stood by  reference  to  the  anatomiciil  and  especially  to  the  functional 
relationship  of  the  bulbar  nuclei.  The  occurrence  of  a  bronchitis, 
bron(»hopneumonia,  angina  pwtoris,  or  of  suttbctitive  attacks  is  often  of 
fatal  imi)ort. 

DiagrnoBis. — The  diagnosis  of  a  well-developeil  and  unmixcHl  case 
presents  little  diffituilty.  The  course  of  the  disease  is  of  the  first  imiK>r- 
tiuice.  The  facies  cnn  hanlly  be  mistaken.  Palsy  of  both  facial 
n(Tves  gives  rise  to  fwbleness  of  the  lips,  but  the  upper  part  of  the  face 
does  not  es(»ape  and  glossopharyngeal  symi)tonis  are  lacking.  Diph- 
theric palatal  palsy  may  raise  a  doubt  unless  the  clinical  history  of  the 
infection  is  available.  In  this  (nmdition  the  lii>s  and  tongue  esca]X',  the 
ons(»t  is  somewhat  abrupt,  and  the  usual  course  is  toward  rt^covery. 
(ireat  difficulty  may  be  presented  in  cases  of  nmltiple  neuritis,  but  in 
them  we  have  sensory  disturbance's,  the  reliction  of  degen(»ration,  and 
markcnl  symptoms  in  the  extrt»mities.  When  secondary  to  tabes,  insular 
sclerosis,  syringomyelia,  and  amyotn)phic  lateral  s(*len)sis,  the  highly 
characte'ristic  symptoms  of  thes(»  various  diseases  are  prominent.  As 
an  extensicm  pnKvss  from  the  cord  upward,  or  from  the  ocular  nuclei 
downwanl,  its  development  is  pr(»ced(Hl  l)y  the  well-marked  evidence 
of  thcs(»  prior  states,  whi(*h  pc^rsist  and  increase  during  the  evolution  of 
the  bulbar  paralysis.  The  greatest  diagnostic  difficulty  is  presented  by 
cases  of  the  pseudobullmr  paralyses. 


MULTIPLE  PARALYSES  OF  CRANIAL  NERVES.  153 

Pseudobulbar  Paralyses. — ^These  are  (1)  organic  and  (2)  asthe- 
nic. The  oi^anic  variety  is  due  to  more  or  less  syin metrical  h^sions 
iuvolving  the  posterior  group  of  cranial  nerves  at  any  jM)int  from  their 
cortical  centers  to  their  jK?ripheral  trunks.  We  distinguish  a  cerebral 
fom  line  to  bilati^ral  cortical  or  subcortical  vascular  lesions.  The  onset 
i>  al)nipt,  and  usually  tleveh)|)e<l  in  two  stages.  A  hemiplegic  or  a|M)- 
pltciic  case  presents  a  second  stroke,  this  time  from  a  lesion  in  the  sound 
homisphere,  and  the  bulbar  palsy  is  at  once  established  or  completiHl. 
It  i*  only  very  rarely  limited  to  the  j)arts  definitely  ele<»te<l  by  true 
bulbar  palsy,  does  not  pn.»sent  the  atn>phy,  and  the  reflext»s  are  retaintnl 
or  exaji^rated.  A  radicular  form  follows  acute  bulbar  myelitis  and 
heniorrliage  into  or  softening  of  the  bulb.  Thwe  are  rare  affections  of 
swlden  onset.  The  lesion  dm^s  not  sjuir*  the  motor  tracts  for  the  limbs, 
awl  other  bulbar  functions  <Io  not  escape.  Tumor  may  similarly  pro- 
duce a  pseudobulbar  |>alsy,  but  the  distinctive  sym|)toms  of  an  intra- 
cranial growth — headaches,  vomiting,  vertigo,  and  papillitis — Jire  added. 
A  Itfwlar  form  is  *xx»isioniH.l  by  tumors  of  the  base  an<l  basilar  meningi- 
ti:*,  especially  of  the  syphilitic  variety.  A  psc^udobullwr  |)aralysis  of 
tliis  form  is  among  the  greatest  rarities,  for  obvious  anat<miical  rciisons. 
Fintdly  we  have  a  neurltic  form.  This  is  usually  only  a  |)art  of  a  more 
widely  distributeil  or  multiple  neuritis. 

Asthenic  Bulbar  Paralysis. — This  disonler,  as  described  by 
Struin[H»ll, ^  may  mimic  polio-encephalitis  inferior  very  closely.  Previ- 
ous to  his  communication  a  similar  case  was  rejM)rU»d  by  Jolly, ^  umler 
the  title  of  **  Myasthenia  Gnivis  Pseudo|>andytii«."  Since  that  time 
ca^eshave  l)een  reported  by  Xlurri,^  Pineles,^  Bruns,*^  Collins,^  Haller- 
vonlen,^  Kojewnikoff,*  and  others. 

The  condition  in  several  instances  has  tenninattnl  fatallv,  but  no 
chai^  in  the  bulbar  nuclei  were  discoveroil.  A|)|)ar(»ntly  the  func- 
ti^ml  deficit  luid  not  rwicluHl  a  dt^riHi  sufficiently  intense*  to  pnKluce 
cell-changes  that  were  observable  under  onlinary  metlKnls  of  examina- 
tii»n.  In  a  cas(i  rej)orted  by  Widal  and  Marenesco,^  disintegration  <»f 
the  chn)raaphilic  elements  was  demonstnit'.'d  by  the  Nissl  and  Marchi 
oiethiKls. 

The  paralysis,  which  (u)mes  on  more  or  liss  insidiously,  es|K*cially  in- 
volves the  tongue,  lijis,  and  pharjnx,  but  the  eyes  and  extremities  are 
aU>  alfecte<l  to  a  certain  degrtHi.  Fibrillary  twit<'hing  is  wanting,  the 
reflexes  are  not  disturlKnl,  and  electrical  n»s|K)ns(»s  are  only  in(Klifie<l  by 
the  fati^ie  induced  by  their  rej>etition.  It  is  found,  as  in  bulluir  |Kir- 
alvjJLs  that  rest  seems  to  improve  the  jxindytic  finitun^s,  but  that  the 
miL^cles  involved  show  an  extraordinary  susceptil)ility  to  fatigue.  Jolly's 
case  showed  readv  muscular  exhaustiem  under  electrical  stiniulns,  but 
this  has  not  been  found  in  some  other  cas<»s.  In  some  instances  tliere  is 
a  tendency  to  improve  and  to  relapse,  as  in  the  case  of  Collins,  in  which 

'"Deut.  Zeit.  f.  Xervenheilk.,"  Bd.  8. 

'•'Derlin.  klin.  Wochena.,'^  Jan.  7,  1895.  ^  *'  Policlinico,"  vol.  ii,  IH}).-). 

«  "  Wien.  Jahrbach  f.  Psychiat,"  vol.  xiii.  *  S<hini<lt's  "  Jalirbueli,"  IhjmJ. 

•  "  Int«»rn»t.  Me<l.  Maj?.,"  April,  1896.  '  ^'An^liiv  f.  I'svcliiatrie/'  vol.  xxviii. 

•  *'  Deat  Zeit.  f.  Nervenheilk.,"  Nov.,  1896.  "*  Press  Med.,  April  14,  1h»7. 
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case  the  special  senses  of  sight  and  hearing  also  showed  rapid  exhaus- 
tion. 

The  condition  is  marked  essentially  by  neurasthenia,  affecting  par- 
ticularly the  motor  apparatus.  The  prognosis  is  grave,  as  a  fair  pro|)or- 
tion  of  the  cases  terminate  fatally  thmugh  asphyxia. 

Treatment. — In  pure  polio-encephalitis  inferior  chronica  the  prog^ 
nosis  is  fatal.  Curative  treatment  is,  therefore,  out  of  tlie  question, 
but  much  can  be  done  to  alleviate  the  distrt»ssing  condition  of  the 
patient  and  to  obviate  the  laryngeal,  pulmonarj',  and  nutritive  dan- 
gers that  threaten  him  with  suffocation,  asphyxiation,  pneumonia,  and 
inanition.  The  hyjKjrsecretion  of  saliva  may  be  chec^ked  by  atropin, 
which  also  furnishes  a  reliable  hwirt-stimulant.  The  stomach-tube  and 
rectiil  alinuaitation  are  our  means  to  avoid  strangulation  and  to  secure 
nutrition.  Recourse  to  trachelotomy  may  be  had  in  alnluctor  larjmgeal 
j>amlysis.  Electricity  is  of  use  in  exercising  the  muscles  of  the  face, 
tongue,  and  gullet.  The  faradic  current  is  sufficient.  The  large,  indif- 
ferent electnxle  may  be  plactH.1  on  the  back  of  the  neck,  and  a  smaller, 
a(;tive  electn)de  is  then  brought  into  contact  with  the  lips,  masseters,  and 
tongue.  By  placing  it  over  the  pomum  adami  swallowing  efforts  are 
induced.  Cani  must  be  (^xerciscnl  not  to  fatigue  muscles  already  wasted. 
Energetic  courses  of  silver,  ergot,  phosphorus,  zinc,  picn)toxin,  and 
mercury  are  mentioned  only  to  cx)ndemn  them,  and  anything  else  that 
pulls  down  the  waning  strength  of  the  i)atient  must  be  avoided.  Tonics 
and  strengthening  measures  are  of  value. 

Acute  bulbar  palsy,  or  aaiie  bulbar  mi/elUiiij  is  du(»  to  the  same 
infections  that  set  up  acute  myelitis.  It  may  furnish  the  terminal  stage 
of  the  chronic  form,  or  it  may  result  from  an  upward  extension  of  a 
cord-lesion.  The  symptoms  with  which  we  are  familiar  in  the  chronic 
variety  ar(»  nipidlv  evolved  and  often  associated  with  febrile  disturb- 
ances,  headache,  and  somnolence.  As  the  disease  gjiins  the  pneumo- 
gjistric  nuclei,  death  l)e(*omes  imminent  and  results  through  respiratory 
failure. 

Combined  Forms  of  Polio-encephalitis. — The  various  combi- 
nations of  chronic  sui)eri()r  and  inferior  i)olio-encephaHtis  by  extension 
have  been  alhulcd  to  in  describing  them  separately.  In  some  verj'  rare 
cases  the  nucU'ar  invasion  falls  u|)(>n  upper  and  lower  cranial  nuclei 
practically  at  once.  The  resulting  picture  is  an  aggregjite  of  the  simpler 
ones.  From  their  vital  nature,  the  presence  of  pncumogastric  symptoms 
dominates  the  outlook. 


PART  III. 


DISEASES  OF  THE  BRAIN  PROPER. 


CHAPTER  I. 

THE  CEEiEBRAL  CORTEX— LOCALIZATION- 
General  Considerations. — The  subject  of  localization  of  function  in 

the  cerebral  cortex  has  attained  great  importance  and  its  literature  vast 
proiK)rtiont%     The  practical  considerations  will  1k»  briefly  and  somewhat 
dc^oatically  set  forth.     Many  points  are  still  under  debate,  awaiting 
further  ex|>erience  and  exj^riment,  and  some  of  these*  problems  it  is 
likelv  will  never  reach  solution.     It  is  well  determined  that  there  is  a 
definite  area  of  the  cortex  that  is  closely  associated  with  motor  func- 
tions.   That  this  zone  is  purely  motor  is  o|x?n  to  serious  (juestion.     The 
general  trend  of  belief  is  that  it  is  also  sensorj-,  at  least  in  jxirt,  and  that 
motion  does  not  even  originate  in  it.     As  a  working  scheme  we  may 
consider  that  motion  is  represented  in  three  levels :  First,  in  the  gray 
matter  of  the  spinal  cord  ;  second,  in  the  Rolandi(5  area  of  the  cortex  ; 
thinl,  in  the  highest  level  of  conscious  thought,  probably  in  the  frontal 
region  of  the  brain.     The  spinal  level  may  l)e  consideriHl  that  of  reflex, 
vegetative  automatism,  the  Rolandic  level  that  of  motor  memories,  and 
the  frontal  area  that  of  conscious,  selective,  and  intelligent  action.     Thus, 
destniction  of  the  highest  level   leaves  automatic  and  memory  action 
practictdly  unimi)aired,  as  in  the  exjxTiments  of  (joltz,  who  removed 
th(*  entire  cerebrum  of  d<^  without  depriving  them  of  muscular  motion 
or  botlily  function.      In  the  automatism  of  dementia  the  motor  memories 
are  //kewise  preserved.     The  mid-level,  the  Rolandic  region,  may  be 
'«^^/x>ye<l,  leaving  cimsciousness  of  volitional  motions  and  the  will  to 
^-Wiiti*  them,  but  the  memory  of  their  muscular  pnKluction  is  gone,  and 
thev  <lt*fiiult,  as,  for  instance,  in  motor  aphasia.      If  the  lowest  or  spinal 
icvfi    l)e  destroyed,  the  mind  and  the  memory  organ  have  lost  their  tool 
^''w    ^>eripheral  jxiralysis  obtains.     There  is  no  difliculty  in  conceiving 
^^''tft.i^  cortical  areas  to  be  memory  organs,  as  in  the  case  of  the  higher 
'"^Hixl  centers  in  the  parietal  lobe.     We  may,  however,  go  further.     All 
1  ^*^*^J^ht  contains  the  two  ideas  of  motion  and  sensation.     They  can  not 
^  ^^-^parated,  and  without  them  consciousness  is  ini[X)ssible.      Indeed, 
^N"    are  in  a  certain  sense  identical.     Motion  is  to  the  mind  but  the  scn- 
^^*^^^Ti  of  a  change  of  position,  and  sensation  is  only  the  recognition  of 
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arn>steil  motion.  If,  then,  wo  eonsid(»r  tlio  jmrietal  convolutions  as 
visual  meniory  deiK)ts,  we  are  e(|ually  at  liberty  to  consider  the  Rolandic 
areas  as  motor  memory  <l(»iK)ts.  The  flutist,  by  lal>orious  conscious 
effort,  establishes  motor  memories  in  his  central  gyri  which  can  subse- 
quently be  willed  into  ojK^ration  l)y  the  will  with  a  nipidity  of  whi<*h 
(conscious  thought  is  inca|)able.  Ilie  new-lmrn  child  can  hardly  din^t 
its  hand  to  its  face,  but  very  rapidly  develops  coordinate  motor  mem- 
ories of  this  act  in  the  motor  (cortex  that  thenceforwanl  wm  eiisilv  n*- 
chilled  or  sulK»onsciously  re|K»ati»d.  In  th(?  s|)inal  levels  single  musi'les  or 
groups  of  muscles  are  representcHl.  In  the  uiotor  corti'X  co<)nlinatc  and 
functionally  associattnl  movement  memories  an»  hwatt^d,  and  in  the  highest 
level  resides  their  volitional  control  and  the  jM>wer  tx)  n»call  and  seU»ct 
them. 

If  these  pro|M)sitions  are  true  in  any  degree,  we  would  exju'ct  a  neigh- 
boring relation  of  motion  and  sensation  in  the  w)rtical  n»presentation, 
and  this  is  no  doubt  th(»  case.  Horsley  believes  them  to  be  superim- 
j)osch1  in  strata,  (1)  most  suiMMiicially  tactile  sense,  then  (2)  mus<*ular 

sense,  and  finally  (3)  pun*  motor  elements  below. 
Q  Tactile  sense.  Tliis  is  coufirnuHl  bv  cHiiical  exjKTience  in  (^ises 

of  endarterial  thickening,  by   which  the   bUnKl- 

^  ,,      ,  supply  of  th(»  cortex  is  nnluced.     In  such  casc»s 

^  duo  to  syplnlis  for  instance,  as  the  endarteritis 

comes  on  or  recxnles  the  sensory  disturbance*  and 
Pure  motion.  paresthetic    comjJaints  are  ])rominent.     This    is 

diu^  to  the  arningement  of  the  (H)rtical   ves.«^'ls. 
Arising  from  (Mnisidemble  arteries  in  the  arach- 
nopia,  we  have  first  a  system  of  short  «ipillary 
fik. 6i.-HorMitv'M vhw      vossols  tluit  uourish  the  cortex,  and  es|)e(*ially  its 
of  th«  »eiiM)riiii.»i4»r  ivpns     suiK'rficial  or  scusorv  layers,  and,  second,  a  svstem 

sentatioii  in  the  nuitor  (H>r-  /  *         *        i        i  i 

t«x.  of  longer  and  larger  vessels  that  j)en(»tnite  to  the 

white  mattiT  without  giving  branches  to  the  suj>er- 
ficial  cortex,  but  which  <lo  in  |Mirt  supply  its  dee|KT  layers.  It  is  at  once 
evident  that  as  the  cii'culation  fails  the  su|)erfi(qal,  small,  iiarmw,  cor- 
tical V(»ssols  will  first  suffer.  IIcikjc  we  have  sensoiy  pnKlnmiata  ainl 
sensory  remnants  in  such  dis(^st>s  of  the  corticjil  arteries  in  proiK>rtion 
as,  and  becjiuse,  the  su|MTficial  or  si»nsory  strata  of  the  c^)rtex  are 
mainly  affc^ct^^nl.  There  are  numerous  confli(»ting  cnses,  ably  marshaled 
by  Dana  and  Mills  on  op|M»site  sides,  in  which  cortical  disease  in 
the  Rolandic  area  was  or  was  not  att(»nd(Hl  bv  sousoit  disturbance  in  the 
corresjK)n(ling  motor  iKTipherv.  The  writer  has  to  declare  that  he  has 
never  curefully  examintHl  a  casc  of  disojise  of  the  motor  cortex  without 
finding  some  rolatiHl  s(»nsory  disturbance.  It  probably  will  l)e  fouiul 
temjxmiry  or  ixTmaiUMit  as  it  eiKToaches  uj)on  or  affects  the  sensory 
layers  of  the  cortex.  It  is  mon»  than  pn>l)able  that  sensjition  is  repre- 
stMited  bilaterally  in  the  cerebral  cortex  more  completely  than  unilatenil 
motion,  and  is  consequently  less  nxMlified  by  one-side<l  cer(»bral  disc^ase. 
The  cortex  is  anatomiailly,  or  rather  histologicnilly,  divi<le<l  into 
from  three  to  eight  layers  by  various  inv(»stig!itor8.  The  imjwrtant  fact 
is  brought  out  by  all  that  the  superficial  layers  are  granular,  and  that 
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the  cells  become  progressively  lai^r  and  nitice  completely  differentiated 
Oil  we  deiicend,  until,  ill  tliu  lower  strata,  the  cetU  (^iTes{>imd  in  u])]>ear- 
tiiee  tu  the  multipolar  pyraraidal  elcuieiits  of  the  motor  horns  in  the 
i^nnal  cord.  The  uoitical  cells  are  practically  all  present  at  birth,  and 
the  development  and  grotvth  of  the  brain  depends  mainly  uix>n  the  in- 
CTKwe  in  their  dendritic  pntcesses  and  the  fibrous  teltwnrk  that  Hnpports 
them.  It  is  now  generally  believed  that  the  interrelation  of  these  cells 
iji  <lne  not  to  actual  continuity  of  their  processw,  but  merely  to  tlieir 
interlacing  and  aiiposition.  The  conditions,  apjNirently,  which  Itest  favor 
the  tran.4mis»>ion  of  nervous  influence  and  the  functioning  of  nerve-cells 
«<.iul<1  be  close  apposition.  Withdrawal  of  contact  would  seem  to  serve 
a.'  an  insulating  and  inhibiting  measure.  The  nuclei  of  these  cells  are 
now  considered  as  only  dominating  their  nutrition,  and  not  otherwise 
fssential  to  their  activity,  which  is  relatively  the  same  at  the  dendritic 
periphery  as  in  the  cell-body. 


.Movements  dejxmdent   upon  paired  niusolos,  siieh  as  tlios(?  of  the 

trvnk,  arc   nirely  abolisheil   by  unilateral  brain  disease.      Those   of  a 

s/jp(-mlij,pj  ,mj  one-8i<leil  character,  however,  may  l>e  completely  iiihil>- 

"wl>\- unilateral  disease  of  their  memory  centers.     Thus,  tlie  frontalis  is 

'3reiy  atfi-ctwl  in  eortieai  hemiplegia,  while  the  unilaterally  acting  mus- 

"^  t»f  the  h)wer  part  of  the  fa<^e  are  usually  jKiiftic  in  this  omilitinn. 

.    '*    ^n  acceptable  proposition  that  nil  skeletal  muscular  activity  is  bi- 

.f''.'*'^*lly  represented,  and  it   is  also  true  that  all  nnpaiml    muscles  ;ui<l 

.    '  *"    eoTirdinate  activities  an-  more  ]»articnlarlv  coTitrolled   bv  the  "])|)o- 

^^    ^lalf-brain.      The  acquirer!  faculty  of  spcrli,  however,  iind  the  lui- 

r**  *iL-<  motor  and  sensory  memories  as-ax'iateil  with  it,  are  iilnmst  always 

''*  *ily  represenfc<I  in  the  left  e<)rtcx  in  right-hamliil  iiulividiials.     The 

,    l^Vrior  weight  and  dcvcli)pment   of  the   left   hiilf-liniin   is   pi>iliiilily 

**^:«ly  attributable  to  its  better  nutritive  supply  through  the  arnnigcmeiit 
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of  the  vessels  at  the  aortic  arch  and  the  larger  caliber  of  the  left  carotid. 
This  induc<?s  right-liandedness,  which  in  time,  no  doubt,  retroactively  in- 
creases the  fuiictioiial  activity  of  the  left  cortex.  At  the  same  time 
the  left  hemisphere  becomes  potentially  greater,  more  acquisitive,  and 
therefore  largely  tlie  seat  of  acquired  motor  and  sensorj'  education,  which 
in  turn  increases  its  growth.  It  is  probable  that  some  overflow  occurs 
in  most  brains,  so  that  automatic  emotional  and  expletive  expressions 
either  come  to  be  Icx^ated  in  the  right  brain  or  their  frequent  rejKjtition 
sufficiently  educates  tlie  right  cortex  to  enable  them  to  l>e  recalled 
through  its  agency  when  the  left  centei*s  an^  cut  oif.  Similarly,  if  speech 
control  he  lost  to  the  loft  half-brain,  the  right,  esj)ecially  in  young  per- 
sons, may  be  in  turn  cnluciited  to  in  large  measure  take  its  place.  It  is 
worthy  of  consideration  whether  the  whole  conscious  and  unconscious 
tendency  of  educaticm,  habit,  custom,  and  pnicticc  to  make  all  men  right- 
liaiKknl  is  not  a  serious  mistjike.  It  seems  plausible  that  should  left- 
handedness,  or  rather  ambidexterity,  he  assiduously  cultivated  in  chil- 
dren,  the  two  hemispheres  of  the  brain  might  enjoy  a  greater  equalitj' 
and  the  individual  secure  not  only  amplified  muscular  control,  but  a 
certiiin  lessened  liability  to  a|)hasia  and  hemiplegic  losst^s. 

Motor  Cortical  Localization. — The  human  cerebral  motor  cortex 
has  been  mapped  out  with  fair  uniformity  by  numennis  investigators. 
Following  the  lines  laid  down  by  Ferrier,  Schafer,  and  Horsley,  origi- 
nally based  ui>on  ex|)eriments  on  the  monkey,  the  results  of  focal 
lesions  in  man  and  actual  stimulation  of  the  human  cortex  by  elec- 
tricity have  given  a  fair  degree  of  pix^ision  to  the  outlines  of  what 
I  have  ventured  to  call  the  motor  memory  area.  Com|)aring  fig- 
ures 63  and  04,  we  may  see  that  all  skeletal -muscle  groups  are  rej)- 
resented.  Su(^h  outlines  must  be  taken  as  suggestive  rather  than  actual. 
There  is  no  sharp  boundary  between  the  adjoining  centers,  and  these 
fields  overlap.  The  dippings  of  the  sulci  also  serve  to  interfere  with 
sharp  limitations  of  the  corticiil  areas  and  obstruct  the  experimental 
stinuilation  of  individual  inoyements.  Every  muscular  movement,  ap- 
parently, has  a  locus  of  principal  or  major  representation  in  the  cortex, 
l>ut  such  a  movement  is  so  wrapped  up  with  other  coordinate  movements, 
and  so  widely  related  functionally,  that  its  representaticm  in  a  minor  de- 
gree may  spread  over  great  areas.  The  thumb,  for  instance,  is  princi- 
pally represented  in  a  given  small  cortical  center,  but  the  prehensile 
action  of  the  thumb  is  related  to  the  grasp  of  the  fingers,  the  fixation 
of  the  wrist,  the  rigidity  of  the  whole  up])er  extremity,  and  even  of  the 
trunk  and  lower  limbs  in  strongest  efforts,  during  which  the  opposite 
meml)er  also  eonies  into  action. 

Beginning  at  the  l)ranehing  of  the  Sylvian  fissure,  we  have,  in  the 
lowest  and  hindennost  |H>rtion  of  the  third  temporal  convolution,  the 
movements  of  the  tongue.  Adjoining  these  caudad,  on  the  lowest 
portion  of  the  central  gyri,  we  find  the  platysma  represented  w^ith 
the  lower  f<icr  museles,  and  then,  al)ove  luid  on  both  sides  of  the  fissure 
of  Rolando,  the  mij)er  face  movements.  In  front  of  the  ascending 
frontal  gyre,  occupying  the  rearmost  portion  of  the  second  frontal  con- 
volution, is  an  area  that  is  associated  with  conjoint  movements  of  the 
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\tmd  and  fy*w  to  the  opposite  aide.  According  to  Mott,  stimulution  of 
the  luwcr  portion  of  tbis  area  in  monkeys  causes  the  head  and  eyed  to 
turn  to  the  opposite   side   and  upward.     Stimulation  of  the   middle 


portion  causes  the  head  and  oy<-8  to  turn  in  the  horizontid  plane 
to  tlie  opposite  side,  and  stimulation  of  the  up]>cr  third  of  this  ficltl 
directs  the  eyea  and  heatl  to  the  opposite  side  and  duwiiwanl.     It  is 


Fl«.  M,— Functipnil  ireu  of  the  oswbml  cirlp.  op  Ihc  riKliL  f\Ae  (riprciim). 

pnMlctliat  similar  diflferentiation  exists  in  the  luad-and-evcs  tiTritury 
in  Duii. 
Above  the  fiice  area  we  find  Uie  up^ier  fxlremiti/  rc]iri>seiitcd.     Tliia 
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area  occupies  the  middle  portion  of  both  central  gyri  and  is  bounded 
in  fn)nt  by  the  centers  for  the  head  an<l  eyes.  From  below  upward  we 
note  that  the  movements  correspond  in  hx^ition  to  those  of  the  opi)osite 
member  as  if  it  had  been  rciiched  over  th(»  vertex  and  applied  in  fore- 
shortened miniature  to  the  cort^'x.  Thus,  in  order  from  below  and  be- 
hind, upward  and  forward,  we  find  successively  represented  the  motions 
of  the  rZ/V/iV^,  thumb  to  the  n^ar,  wTiW,  elbow,  and  nhonMer. 

Lyin^  above  the  upjHT  extremity  centers  are  those  for  the  lower 
extremity.  They  occupy  the  caudad  jK)rtion  of  the  first  frontal  gj're 
to  a  slight  extent,  and  the  upper  ends  of  both  central  convolutions 
at  the  vertical  margin  of  the  half-brain,  over  which  they  lap  onto  its 
median  surfac^e  as  h)W  as  the  cuillos(miarginal  fissure.  The  thi(/h  move- 
ments aR>  anterior,  followed  in  order,  just  as  in  the  extremity  itself,  by 
those  for  the  liy,  foot,  and  toes,  with  the  />///  toe  last  of  all. 

Above  the  centers  for  the  head  and  eyes, 
and  in  front  of  those  for  the  lower  extremitv, 
are  represented  the  trunkal  mot'cmmts.  This 
areji  is  relatively  small,  as  theye movements  are 
simple  and  coarse  in  comparison,  for  instance*, 
with  those  of  the  fac<e  and  fingers.  It  occupies 
the  posterior  portion  of  the  first  frontal  con- 
volution, and  laps  over  onto  the  me<lian  surface 
of  the  lH»mis|)here.  It  is  lxiunde<l  caudad  by 
the  thigh  area. 

If  we  tak(»  the  Rolandic  area,  from  the  su- 
jK»rior  margin  of  the  half-bniin  to  the  Sylvian 
fissure,  and  divide  it  into  fifths  by  horizimtal 
paraHel  lines,  the  face  (K'cupies  the  lowest  two- 
fifths,  the  up|MT  extrt»mity  the  next  two-fifths, 
and  the  lower  extrt»mity  the  highest  and  re- 
maining fifth. 

Near  the  center  for  the  platysma,  which 
r(»tracts  the  angles  of  the  mouth,  and  in  fnmt 
of  it,  wc  find,  in  the  lowermost  |)ortion  of  the 
asc<»n(ling  frontal  gyns  the  movements  of  inof^ication,  and  those  for  the 
///>«,  the  pharifiix,  and  th(»  larynx.  In  fn)nt  of  this,  in  the  third  or  lowc»st 
fnmtal  convohition,  or  Bro(»a's  convohition,  an»  IcKUitiKl  the  memories  of 
motor  Hpeevh.  These  are  confined  to  the  left  hemisphere  in  right-handed 
persons,  and  usually  to  the  right  half-brain  in  the  left-handcHl. 

Sensory  Cortical  Localization. — ^The  impossibility  of  accurately 
determining  sensory  disturbances  in  animals  is  one  of  the  major  reasons 
for  the  confusion  that  exists  regjinling  the  cortical  representaticm  of  this 
function.  At  pn\sent,  however,  no  one  claims  that  the  motor  cortical 
area  is  entirely  devoid  of  partieipaticm  in  the  n^ceipt  of  afferent  impulses. 
Mills  reaffirms  his  belief  that  the  limbi(r  lobe  and  quadrate  lobule  are 
essentially  sensory,  and  Dana  admits  that  thev  mav  be  so,  but  that  the 
motor  area  is  also  sensory,  or,  rather,  se^nsori motor.  The  essential  unity 
of  motion  and  sensation  has  been  already  insisted  Ujxin  in  the  gi»neral 
consideration  of  this  subject,  and  the  sensory  mec»hanism  in  the  suj>er- 


FiK.  65.— Hrlatlons  of  bwiy  to 
I'ortiml  an'iis. 
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ficial  cortical  layers  lias  been  pointed  out.  The  probability  of  complete 
bilateral  representation  of  sensation  as  a  usual  condition  and  the  equality 
of  the  hemispheres  in  this  relation  have  been  adverted  to.  It  would  seem 
gupposable  tliat  the  sensorimotor  zone  may  be  an  intermediate  or  memory 
depot  for  sensation,  as  it  is  for  motion,  and  that  there  are  higher  psychi- 
cal levels,  which  may  be  in  the  limbic  lobe,  as  we  have  higher  visual 
centere  in  the  parietal  lobe.  We  should  keep  in  min<l  that  what  is 
recognized  as  a  sensation  is  the  appreciation  of  arresteil  motion.  We 
may  thus  conceive  auditory  sensation  as  the  recognition,  through  the 
mechanism  of  the  ear,  of  the  arrest  of  sound-waves  ;  visual  sensations, 
as  the  recognition  of  the  impact  or  contact  with  the  retina  of  luminous 
waves,  or  light  vibrations.  The  special  senses  of  smc41  and  taste  are 
dearly  dependent  upim  the  contact  of  odorous  quantities  and  sapid  jmr- 
ticles.  It  is  always  crmtact,  always  arrested  motion,  always  touch. 
Regarding  the  location  in  the  cortex  of  general  senJicUion  and  its  imme- 
diate modifications,  the  tactile,  muscular,  pain,  and  temperature  sensi^s, 
we  are  still  in  the  mazes  of  speculation.  The  cortical  relations  of  certain 
of  the  so-called  special  senses  are  more  definite. 

Vision. — ^The  optic  radiations  arising  from  the  outer  geniculate  body 
and  in  the  neighborhood  of  the  quadrigemina  stream  backward  into  the 
occipital  lobe  and  reach  the  cortex  at  its  apex.  It  may  now  be  accepted 
that  half- vision  is  represented  at  this  location, — namely,  tliat  the  corrt^ 
spending  half  of  each  retina  is  subser\'ed  by  the  occipital  cortex  of  the 
same  side.  The  investigations  of  Henschen  and  others  indicjite  that  the 
macula  is  represented  in  each  occipital  cortex  in  more  or  less  complete 
degree.  It  thus  results  that  ablation  or  destruction  of  one  occipital  lobe 
produces  double  homonymous  hemianopia.  In  this  condition  the  macula 
is  regularly  spared,  as  it  is  sufficiently  supplied  by  the  o|)|K)site  IoIk*.  It 
is  likely  that  the  lialf-retina  maybe  further  divided  into  irregular  and 
varjing  upper  and  lower  cpiadrants,  with  IcwaliztHl  corti(Mil  repres<»ntati()n. 
It  is  indicate<l  by  some  clinie^il  cases  that  the  fibers  in  the  optic  radiation 
which  ser\'e  the  upj)er  quadrants  are  above  thosc^  for  the  lower,  and  that 
the  macular  fibers  are  placed  betsveen  them.  Altogether  they  make  a 
bundle  about  a  centimeter  thick,  passing  horizontally  ha(*kward  at  the 
level  of  the  second  temporosphenoidal  gyre.  They  finally  reach  the 
apical  occipital  cortex,  and  seem  to  have  their  maximum  field  in  the 
neighborhood  of  the  calr.irine  fissure  on  the  mesial  surface  of  the  lobe, 
over  all  of  which  half-vision  is  represented  to  some  extent. 

Higher  visual  coordinating  and  combining  centers  no  doubt  exist, 
and  probably  are  in  the  angular  gyre  of  the  pari(»tal  lobe,  wlu»rc  FerricT 
first  placed  vision  and  where  he  still  believes  the  macular  reprcsc^ntation 
is  localized.  This  seems  to  be  the  seat  of  visual  memories.  ^Ieniori(»s 
for  printed  speech  are  probably  located  here  in  particnilar  and  on  the 
left  side  alone.  Destniction  of  the  left  angular  gyre,  therefore,  produces 
vord-blimltiesa  and  destniction  of  both  angular  gyri  pnxluces  mind' 
WiWn^  all  objects  failing  recognition. 

Hearing  is  subserve<l  by  the  first  and  second  temponil  convolutions, 
which  are   in   relation  with  both  ears.     It,  therefore,  requires   bilat- 
eral destruction   of  the   gyri   to   produce   complete  c^^rebral   deafnr^. 
11 
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Memories  of  spoken  word^  are  apparently  stored  in  the  posterior  thirds 
of  the  first  and  second  temporal  gyri  on  the  left  side.  When  this  area 
is  destroyed,  the  right-handed  patient  becomes  word  deaf. 

Smell  and  taste  are  jjresumably  located  in  the  cortex  of  the  meilian 
surface  of  the  temj)oral  lobe,  smell  in  the  uncinate  convolution,  and  taste 
below  it  in  the  fourth  temporal.  Broca,  and  after  him  Zuckerkandl, 
located  smell  throughout  the  limbic  lobe,  but  Ferrier  and  later  investi- 
gators are  disposed  to  confine  it  to  the  uncinate  gyre  and  the  hippoe!am{)al 
region.  The  recorded  ceases  elucidating  the  locations  of  smell  and  taste 
are  extremely  few  and  rarely  convincing.  The  region  is  not  often 
aftcctcd  by  limited  lesions.  A  few  hemipl(»gics  lose  smell  in  the  nostril 
opposite  a  lesion  which  involves  the  temporal  lobe.  Lesions  of  the  tip 
of  the  temj)oral  lobe  have  also  been  found  in  epileptics  who  had  a  gusta- 
tory aura  or  one  of  smell.  Insane  hallucinations  of  smell  have  been 
relatcnl  to  disease  in  this  portion  of  the  bmin. 

Cortex  of  Unknown  Function. — A  comparison  of  the  diagrams 
will  at  once  indicate  that  the  cortex  of  unknown  function  is  much  greater 
on  the  right  than  on  the  left  side,  owing  to  the  fact  that  speech  finds  its 
representation  almost  solely  in  the  left  brain.  In  the  prefrontal  area, 
anterior  to  the  so-called  motor  zone,  it  is  customary  to  locate  the  higher 
psychical  functions.  While  it  is  true  that  this  region  may  be  largely  de- 
stroyed by  injury  or  disease  without  producing  localizing  symptoms, 
there  is  a  rajndly  growing  number  of  cases  indicating  that  mental  and 
moral  obli([uities  are  usually  the  sequence  of  such  lesions.  Ablation  of 
the  prefrontal  region  in  dogs  and  monkeys  induces  a  change  of  charac- 
ter, of  disposition,  of  behavior,  that  is  clearly  rc^cognizable.  In  men 
with  prefrontal  brain  injury,  mental  sluggishness,  want  of  attention, 
diminishcil  memory,  loss  of  energy  and  of  self-control,  are  noted  with 
more  than  coincidentiil  frequency.  The  upper  and  ]K)sterior  parietal 
regions,  a  portion  of  the  temporal  cortex,  and  the  island  of  Keil  are 
still  unaccounted  for.  These  are  known  as  regions  of  latent  lesiotis — 
of  those  which  do  not  necjessarily  pi-oduce  symptoms. 

Craniocerebral  Topography. — It  is  very  necessary  in  many  cases 
of  bniin  disease  to  locate  the  underlying  cortex,  either  for  the  puqiose 
of  operation  or  to  determine  the  relation  of  scalp  wounds,  depressed 
frac^tures,  and  other  traumata,  t4)  the  cortex.  No  brain  presents  sym- 
metrical hemispheres,  conse(|uently  wt  can  not  exjwct  a  close  resem- 
blance between  the  brains  of  diilen^nt  individuals.  There  are  also  wide 
variations  for  sex,  age,  and  bwly-weight.  Ver\'  often  there  are  sujwr- 
nunierarv  or  unusual  convolutions  on  one  or  both  sides.  A  number  of 
methods  have  been  devised  by  Reid,  Horsley,  Hare,  and  others,  to  map 
out  on  the  scalp  the  underlying  cortical  areas.  They  all  have  valuable 
features ;  but  if  you  apply  a  number  of  them  to  the  same  head,  so  im- 
portant a  landmark  as  the  Sylvian  fissure  will  be  variously  defined. 
Absolute  exactness,  for  the  reasons  already  indicated,  is  not  within  the 
range  of  possibility.  With  the  formulas  named,  the  difficulty  lies  largely 
in  selecting  rather  indefinite  anatomical  points,  like  the  parietal  boss  or 
the  temporal  ridge,  and  making  measurements  in  inches  or  other  units 
from  these  i)oints  on  ill-defined   lines  or  angles.     A  simpler  and  proba- 
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bly  more  accurate  plan  is  advocated  by  Drs.  Anderson  and  Makins,  of 
London,  based  upon  a  series  of  forty  observations  upon  adult  male  and 
female  heads  and  the  heads  of  children.  The  system  depends  upon 
averages  and  proportions,  making  it  of  wider  application  than  the 
othere.     It  has  served  the  writer  well  in  about  forty  operations. 

First  a  line,  the  soffUtal  line,  is  drawn  in  the  median  plane  from  the 
glabellar  point  to  the  external  occipital  protuberance.  The  glabellar 
poinf.  is  determined  by  drawing  a  horizontal  line  at  the  level  of  the 
upper  border  of  the  orbital  openings,  and  marking  its  intersection  with 
the  median  plane.  It  corresponds  very  nearly  to  the  union  between 
the  nasal  and  frontal  bones.    At  exactly  one-half  the  length  of  this  line 
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Fig.  66.— Craniocerebral  guiding  lines  traced  upon  a  cast  of  Professor  Cunningham's  (from  a  photo- 
gnph).  GP,  Glabellar  point,  glabella  opposite  superior  border  of  orbit;  IP,  inial  point,  at  external 
occipital  protuberance ;  MSP,  mid-sagittal  )K)iut,  midway  between  GP  and  IP;  Ang.P,  angular  point, 
eitemal  ingular  process  opposite  upper  border  of  orbit ;  Sq.P,  squamosal  point,  intersci-tion  of  oblique 
md  frootal  lines  at  junction  of  middle  and  lower  thirds  of  latter;  PP,  parietal  point,  termination  of 
oblique  iJDe,  equidinant  with  FS*  from  squamosal  point;  Aur.P,  pre-auricular  point,  depression  in 
front  of  tragus,  at  the  level  of  upper  border  of  external  auditory  meatus;  !•>>*,  '•commencement"  of 
famre  of  StItIus,  five-twelftlis  of  distance  from  Ang.P  to  Sq.P;  F8*.  bifurcation  of  fissure  of  Sylvius, 
WTMi4welfths  of  distance  from  Ang.P  to  S<j.P;  FS*.  termination  of  fissure  of  Sylvius,  }<  of  an  inch 
aboT« PP,  in  a  direction  parallel  to  fnmtal  line;  FRS  upper  extremity  of  fissure  of  Uolanuo  carried  to 
sagittal  line  in  direction  of  fissure,  %o(  an  inch  behind  mid-sagittal  point;  FR*,  lower  extremity  of 
fcrare  of  Rolando  carrie<i  to  oblique  line  in  direction  of  fij«urc,  ^H**f  an  inch  in  front  of  K<iuamosal 
point;  PO,  external  parieto-occlpital  fissure  carried  to  sagittal  line  in  direction  of  fissure,  seven-twelfths 
of  difUDce  from  MSP  to  IP. 


is  marked  a  vertical  point.  Seven-twelfths  of  the  distance  from  the 
vertical  point  to  the  external  occipital  protuberance,  which  can  always 
be  readily  located,  is  a  point  corresponding  to  the  j)ariet<)-occi[)ital 
fissure,  marking  the  limits  of  the  parietal  and  occipital  lobes.  From 
the  depressions  immediately  in  front  of  the  tragus  of  each  ear,  at  tlie 
level  of  the  upper  margin  of  the  external  auditory  meatus,  lines  called 
froM  lines  are  drawn  to  the  vertical  ix)int  already  mentioned.  At  tlic 
junction  of  the  middle  and  lower  thirds  of  the  frontal  line  lies  the  fis- 
sure of  Sylvius,  and  this  point,  corresponding  fairly  well  to  the  squamous 
suture  of  the  temporal  bone,  is  called  the  Hquamoml  point.  From  the 
squamosal  point  a  line,  the  oblique  line,  is  drawn  downward  and  forward 
to  the  external  angular  process  of  the  frontal  bone,  at  the  upper  orbital 
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border  level,  as  in  fixing  the  glalxjllar  point  Divide  this  line  into 
twelfths.  Five-twelfths  of  the  distance  from  the  angular  point  to  the 
squamosal  point  begins  the  fissure  of  Sylvius ;  at  seven-twelfths  it  bifur- 
cates and  extends  by  its  horizontal  line  Imckward  under  the  oblique  line, 
and  in  its  continuation  to  a  distance  |)osterior  to  the  squamosal  jioint  equal 
to  the  distance  of  the  point  of  bifurcation  anterior  to  this  interscH^tion 
of  oblique  and  frontal  lines.  At  the  termination  of  the  oblique  line 
the  Sylvian  fissure  turns  upwanl  about  J  of  an  inch  parallel  to  the 
fronted  line,  to  terminate  approximately  under  the  parietal  boss.  To 
mark  the  fissure  of  Rolando,  draw  a  line  from  the  sagittal  line  f  of 
an  inch  posterior  to  the  vertical  point  downward  and  forward,  at  an 
angle  of  alnmt  sixty-seven  degrees,  to  terminate  f  of  an  inch  anterior 
to  the  squamosal  point  on  the  oblique  line.  The  fissure  of  Rolando 
lies  under  this  lino,  but  terminates,  as  a  rule,  |  of  an  inch  above  the 
Sylvian,  though  very  rarely  opening  into  it. 

Having  thus  fix(»d  these  two  important  and  tolerably  uniform  fis- 
sures, the  marking  off  of  the  convolutions  and  minor  details  is  simple. 
Owing  to  the  fact  that  there  is  no  absolute  relation  between  the  cranium 
and  the  convolutions,  it  is  necessary,  when  tliey  are  exposed,  to  verify 
them,  if  they  are  motor  in  character,  by  the  application  of  the  faradic 
current.  This  is  done  by  means  of  an  electrode  bearing  two  probe- 
pointed  terminals  and  may  be  accomplished  tlirough  the  unopened  dura. 


CHAITER  II. 
SPEEXM  AND  THE  CORTEX— APHASIA. 

General  Conditions. — ^A  word  has  four  principal  cortical  qualities : 
it  can  be  heard  and  seen,  and  it  can  be  spoken  and  written.  The  first 
two  are  afferent  (jualities  of  perception.  The  second  two  are  efferent 
qualities  of  expression.  We,  therefore,  have  four  groups  of  word  mem- 
ories :  (1)  Those  of  sound,  or  muliiory  word  Dwmoin^s  ;  (2)  those  of  sight, 
or  viHUdl  word  meriKm^n  ;  (3)  those  of  the  motions  necessary  to  express 
words  in  sjMK'ch,  vocal  motor  word  meinoriei^y  and  (4)  probably  those  of 
the  motions  requirwl  to  express  them  by  written  symbols,  graphic  motor 
word  memoricH,  For  these  four  memory  groups  we  have  four  cortical 
memory  depots,  as  indicat^nl  in  figure  67.  These  memory  word-centers 
are  brought  into  mutual  relations  by  systems  of  connecting  fibers  and 
into  relation  with  their  corresiwnding  rt»c(»ptive  and  emissive  peripheral 
organs  by  afferent  and  efferent  tracts.  We  may  indicate  these  connec- 
tions by  a  diagram.  Thus,  take  the  word  apple  ;  when  it  is  spoken  we 
hear  it  in  the  temporal  lobe,  and  when  written  we  see  it  in  the  angular 
gyre  of  the  parietal  lobe.     We  call  up  the  memory  of  muscular  move- 
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metits  ill  the  third  left  frontal  gyre  whon  we  would  utter  it  vocally,  and 
those  probably  in  the  neighborhood  of  the  hand-center  when  we  would 
express  it  by  writing. 

As  one  or  another  of  these  speech-centers  is  diseased  we  have  cor- 
responding %'arieties  of  cortical  speech  defect,  or  aphaida.  They  are  :  (1) 
Auditory  aphasia,  or  word-deafness ;  (2)  visual  aphasia,  or  word-blind- 


Fig.  GT.—^Hch  utMB  in  Iha  corlel.  A,  Aadllorj  irord  m 
■neh:  C,  TiAUftl  ap«ecb  monoTlv,  Inclndlnc  written  pharacK 
■  —  --'-  (,(tar  WjlUe). 


ness ;  (-I)  motor  aphasia,  or  aphemia  ;  and  (4)  graphic  motor  aphasia, 
or  agraphia.  Disturbance  of  the  connecting  fillers  also  disturbs  speech, 
giving  rise  to  a  number  of  secondary  or  connecting  apktmaa.  Again, 
more  than  one  center  may  be  simultaneously  affected,  causing  wmbined 
aphtmag.  The  four  primary  word-centers  are,  to  a  varying  degree, 
mutually  dependent.  Word-blindness  is  oflen  attended  by  agraphia,  as 
the  mind  is  unable  to  recall  the  visual  image  of  the  word,  which  is  to 


('in.  68.— Uiigram  showing  rewiplliesii 
umwrr  <)i>po1s  for  ipncta,  A.  B.  C,  1)  - 
tdiDn  figure  (>fier  H  j'llte;. 
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be  copied,  as  it  were,  through  the  action  of  the  gmphic  center.  Again, 
if  there  id  \vord-<leafnes8,  the  patient  can  not  write  to  dictation,  though 
he  may  copy  perfectly. 

Individuals  varj'  greatly  in  the  local  liorage  of  their  word  memories. 
As  first  emphasized  by  Charcot,  one  may  liave  his  words  princi[Killy  stored 
in  the  auditory  area  (auditif),  another  in  the  motor  area  (motcur),  and 
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a  third  in  the  visual  area.  If  we  learn  a  new  language  by  ear  its  mem- 
ories are  mainly  auditory,  and  if  by  the  book,  they  are  vieual.  It  is 
only  when  we  have  acquired  oral  proficiency  that  our  motor  memories 
are  fully  established  and  may  finally,  i)erhaj)s,  predominate.  Probably 
only  those  who  constantly  express  themselves  in  writing  for  many  years 
so  fully  establisli  the  graphic  motor  memories  that  they  become  I'elatively 
independent  of  the  other  word-centers.  It  follows  tliat  children  always 
have  auditory  word  memories  first  develo|>ed,  the  motor  or  verbal  ex- 
pression following.  The  visual  and  graphic  memories  then  in  turn  are 
acquire^!.  From  these  considerations  we  can  understand  how  it  is  that 
apparently  identical  lesions  may  prcKhice  results  differing  in  degree  in 
different  cases. 

The  sUibUibi  of  tvord  memories  depends  upon  the  intensity  with 
which  they  are  imprinted  upon  the  convolutions,  either  by  some  special 
emphasis  or  by  fi'ecjutjnt  use  and  repetition.  Thus,  wonls  as  well  as 
incidents  that  come  with  the  shock,  for  instance,  of  fright,  are  always 
readily  recalleil.  Every  one  knows  the  value  of  repetition  in  fixing  a 
point  in  the  student's  mind.  Xouns,  being  least  frequently  used,  are  the 
most  easily  displaced,  and  proper  nouns  suffer  the  earliest  of  all.  Verbs, 
adjectives,  adverbs,  and  j)n»p)siti()ns  follow  in  a  methodical  order,  gov- 
erned by  the  rule  of  depth  of  imprint  due  to  repetition  in  daily  use. 
This  necessarily  varies  with  the  individual.  An  oft-repeated  oath,  yes, 
and  no  are  the  most  persistent  of  all. 

It  sometimes  ha])iK»ns  that  the  word  or  phrase  on  the  patient's  lips,  at 
the  moment  of  the  stroke  pnKlucing  the  aphasia,  remains  his  only  vocal 
expression.  This  he  repeats  at  every  attempt  to  speak,  being,  as  it  were, 
saturateil  or  intoxicated  with  it.  It  has  been  suggestc^l  that  its  imprint 
under  the  circumstan(»es  of  the  stroke  has  made  it  indelible.  In  writing, 
the  same  thing  is  often  indicated  by  the  repetition  of  letters  or  words. 
The  name  is  usually  signet!  promptly,  if  the  patient  has  been  accustomed 
to  the  act,  which  has  in  time  become  automatic.  Sometimes  onlv  the 
first  few  letters  of  a  word  are  accomplished,  and  then  repeated  again  and 
agjiin,  or  words  are  repeated.  The  tendency  to  echolalia  is  also  very 
noticeable,  the  ]>atient  repeating  some  word  or  expression  he  has  himself 
uttered  or  just  heard  others  employ. 

In  many  (^ases  of  aphasia  the  i)atient  miscalls  objects  or  uses  wrong 
woitls,  e.sjK'cially  names  and  personal  pronouns.  This  is  denominated 
paraphdiiict,  and  is  most  mark(Hl  in  lesions  of  the  auditor}'  word  memory 
dejK)t.  In  tliis  case  the  j)atient  does  not  make  persistent  attempts  to  cor- 
rect himself,  as  he  is  iinal)le  to  recognize  his  own  mistakes.  When  the 
auditory  centers  are  not  ])rimarily  inv^olved  pamjJiasia  is  recogniz(»d  by 
the  patient,  who  constantly  manifests  his  annoyance  at  being  unable  to 
utter  the  proper  word. 

Tlie  mental  rapacifi/  of  aj)hasics  varies  gre^itly,  and  must  be  carefully 
estimated  in  a  given  case.  As  a  rule,  it  is  somewhat  modified,  as  is 
clearly  indicated  by  the  changed  temperament  and  disposition  practically 
always  present,  even  in  the  slightest  cases.  The  organic  mischief  pro- 
ducing the  cortical  lesion  may  induce  complete  dementia,  and  in  any 
event  the  mind  works  somewhat  clumsily.     According  to  Bastian  and 
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Qfthei^  the  sensoiy  forms  of  aphasia,  those  due  to  auditory  and  visual 
disturbance,  are  more  likely  to  present  mental  deterioration  and  to 
develop  insanity  than  the  motor  varieties.  In  such  cases  halUici nations 
of  sight  and  hearing,  due  to  irritation  of  tlie  cortex,  are  not  infrequent. 

Besides  the  loss  of  visual  word  memories,  the  patient  is  unlikely  to 
recall  figures,  algebraic  or  other  conventional  signs,  and  musical  iiotation. 
Mlnf{~bluulne88y  in  which  all  objects  are  unrecognized,  their  visual  mem- 
ories being  destroyed,  is  due,  it  will  be  recalled,  to  a  bilateral  lasion. 
In  some  cases  of  auditory  aphasia  the  patient  has  shown  a  loss  of  musical 
appreciation,  a  condition  termed  amu8ia,  and,  as  far  as  music  is  an 
acquireil  educated  facultj',  it  is  presumably  associated  with  the  left  tem- 
poral lobe.  Most  motor  aphasics  whistle  or  hum  tunes  with  more  or  less 
precision,  and  cases  are  of  record  where  motor  speech  was  lost,  but  the 
patient  could  sing  the  words  of  a  song  correctly.  One  case  recently  seen 
replied  **  God  damn  "  to  every  question,  but  got  out  most  of  the  words 
of  "  Annie  Rooney  "  with  distinctness  when  he  attemptefl  to  sing. 

Secondary  means  of  expression,  such  as  pantomime,  facial  exprt^sion, 
and  gestures,  are  usually  retaineil,  but  in  rare  cases  the  patient  neither 
correctly  produces  nor  understands  them.  This  may  go  to  the  extent 
of  nodding  the  head  when  negation  is  intended.  The  loss  of  gesture  and 
mimicry  is  called  amimia  ;  the  misuse  of  these  is  paramimia.  Emotional 
facial  expression  is  generally  retained,  so  that  when  the  mind  is  not 
too  much  imjmired  the  feelings  of  the  patient  are  vividly  ])ortrayed  in 
his  countenance.  There  is  some  reason  to  locate  these  expressioual 
centers  in  the  basal  ganglia. 

The  motor  cortex  subserving  speech  is  all  within  the  domain  of  the 
middle  cerebral  artery,  and  apliasia  is  most  fre(juently  due  to  diseases 
of  the  branches  or  the  trunk  of  this  vessel.  Trauma,  meniiigitic  disease, 
and  new  growths  may  also  cause  it.  Tlie  most  common  simple  variety 
of  aphasia  is  the  motor  form,  next  the  auditory,  and  then  the  visual. 
Distinct  eases  of  graphic  motor  aphasia  due  to  cireumscrilKHl  h^sions  as 
yet  fail  us,  and  the  considerations  regarding  this  variety  are  largely 
theoretical.  A  combination  of  motor  apliasia  with  the  auditory  and 
visual  varieties  is  that  ordinarily  encountered.  [ii  this  connection  the 
various  memory  areas  may  be  affected  in  different  dc^gnn:'.  No  two  cases 
in  any  one  man's  exjxjrience  are  exactly  alike.  Variations  due  to  im- 
provement or  failure  in  the  various  sp(K?ch  qualitic»s  in  any  given  ease 
make  it  a  constjint  study.  It  is  important  to  know  the  initial  conditions, 
when  usually  the  ])icture  is  complete,  in  order  to  estimat(»  the  extent  of 
the  lesion.  After  a  few  weeks  or  months,  through  (Hlueation  of  the 
op[X)site  cortex  and  partial  local  recovery,  the  clinical  picture  may  be 
entirely  altered  and  quite  decej>tive. 

Before  taking  up  the  various  forms  of  aphasia  the  reader  is  referred 
to  the  methods  of  examination  in  such  cases  described  in  Part  I,  page 
23.  It  may  be  well  to  call  attention  to  the  fact  that  tlie  blind  read 
tyi)e  with  their  fingers,  and  that  the  deaf,  by  lij)  reading,  cultivate 
special  verbal  memories,  which  must  be  sjx^eially  localized  in  the  cortex. 
We  must  also  l)ear  in  mind  that  the  woixl  and  th(»  object  are  not  the 
same,  but  that  one  is  the  symbol,  sign,  or  name  of  the  other.  The  word- 
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percept  is,  tliercfore,  distinct  from  the  object-porcoj)t,  which  is  a  part  of 
the  higher  intelligence.  It  follows  that  the  aphasic  can  mentally  recall 
the  object,  as  a  chair,  though  he  can  not  name  it.  The  object-i)ercept 
may  also  be  called  up  by  various  routes  besides  those  of  hearing  and  8tH> 
iug.  By  smell,  or  touch,  or  taste*  alone  we  can  recognize  familiar  quan- 
tities that  have  corresjM)nding  qualities,  and  at  onc^c  the  word  or  name 
springs  to  *he  lips.  The  object-i>ercept  is,  therefore,  made  up  of  and 
embraces  all  the  attributes  of  the  given  objcKit  with  which  the  individual 
is  definitely  accpiainted. 

Auditory  Aphasia. — ^The  lesion  is  in  the  left  temjwral  lobe.  The 
most  striking  condition  is  the  word-deafnesH,  The  j>atient  gets  only  a 
partial  suggestion  of  what  is  siK)ken  to  him,  or  fails  comjJetely.  When 
the  intelli»ct  is  fairly  clear  he  is  likely  to  make  good  guesses  from  the 
circumstiinces  of  the  interview,  the  examiner's  gestures,  intonati(m,  ex- 
j)ression,  or  the  motion  of  his  lips.  These  sources  of  suggestion  must 
be  guarded  in  making  tests.  Usually,  the  visual  sjxKJch-center,  from  its 
near  location,  sutters  with  the  auditorj',  so  that  alexia  is  added,  but  if  it 
escai)es,  the  ])atient  may  read  imderstandingly. 

As  most  jKiople  are  strongly  audiiif,  tlie  destniction  of  their  auditory 
word  memories  notably  impairs  the  emission  of  vocalized  wonls.  This 
manifests  itself  in  ])ara])hasia,  and  i\\Q  sj)eech  may  be  reduced  to  a  jargon 
or  gibberish,  which  the  jmtient  expresses  in  a  w(»ll-modulated  way,  and 
with  an  intelligent  appraranee.  He  does  not  r(»cognize  his  own  mistakes 
lK»«uise  of  the  wonl-deafness.  He  is  likely  to  coin  words  and  to  repeat 
syllable  sounds.  Frecpiently  he  starts  a  word  properly  and  then  muti- 
lates it.  In  trj'ing  to  descrilxi  his  feelings,  such  a  jiatient  said,  with 
gt»stures  to  his  head  and  alnlomen,  **  I  have  a  sulitar  pretty  well  dear 
swell  manopuver,  and  tluTc  are  fullis  things  that  hang  soHdar.  There  is 
a  clean,  fleshurable,  i)leasurable,  fair,  inisurizable,  and  any  surizable  way 
for  a  good  deal  insurations  that  is  n)tality  all  the  time."  He  was 
annoyed  that  others  (•ould  not  understand  him,  and  that  he  could  not 
fully  understand  oth(»rs.  Verj-  rarely  would  he  attempt  to  correct  a 
word.  The  writing  of  such  a  patient  shows  the  same  thing  as  his  vocal 
utterances,  both  indicating  i\\Q  loss  of  the  auditor}'  speech  memories  upon 
which  the  majority  of  mankind  an^  mainly  dependent.  He,  therefore, 
uses  wrong  words,  repeats  words  or  letters,  or  his  attempts  lose  all 
semblance  to  written  spcKH^h.  The  ability  to  repeat  words  from  dicta- 
tion, or  to  echo  sounds,  may  be  destroyed,  and  is  always  greatly  im- 
pain^l.  Co])ying  written  or  printed  charact<'rs  is  not  affected.  Amusia 
may  be  present. 

Motor  Aphasia,  or  Aphemia. — The  lesion  is  in  the  foot  of  the 
third  left  fn)ntal  convolution,  but  usually  extends  to  the  foot  of  the  as- 
cending  frontal,  giving  rise  at  the  same  time  to  motor  difficulties  in  i\\e 
lips  and  tongue.  Tlie  characteristic  condition  in  marked  cases  at  first 
is  the  inability  to  produce  articulat<»  speech.  Kinnnants  like  yes  and  no, 
or  expletives,  or  an  (wcasional  habitual  won!  may  be  retained,  repre- 
sented, as  it  is  supjM)s(Hl,  througli  the  overflow  into  the  right  half-brain 
which  occurs  in  the  j)rocess  of  cortiwil  education.  As  the  right  side  is 
further  educated,  or  if  j)artial  re<»()very  in  the  left  side  ensues,  the  vo- 
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cabulary  increases.  In  the  young  the  education  of  the  right  convolutions 
goes  on  with  considerable  rapidity  if  the  mental  impairment  is  slight. 
In  recovering  and  in  partial  cases  attempts  at  articulate  vocal  expression 
partially  fail,  from  the  loss  of  the  memory  of  verbal  motor  combinations. 
In  severe  cases  the  condition  is  absolute.  Motor  aphasias  sometimes  mis- 
use nouns  (parapliasia),  and  they  at  once  recognize  their  errors.  They 
frequently  paraphrase  to  get  around  their  naming  defect,  i  ,  for  in- 
stance, "  Give  me  some  of  that  stuff  for  the  bread,"  meaning  butter. 
Vvllie  also  calls  attention  to  the  infantile  characters  of  the  si)eech  in  im- 
proving motor  aphasia,  such  as  lisping,  lalling,  and  the  cutting  off  of 
terminals  and  initial  syllables.  They  can  not  repeat  dictation  any  better 
than  they  can  speak  spontaneously.  As  a  rule,  agraphia  is  present  and 
proportionate  to  the  motor  aphasia.  For  this  a  number  of  reasons  are 
assigned.     Usually  there  is  right  hemiplegia  and  the  right  hand  is 


{Jty-^M^cAC<.^^^\^ 


B 
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Fig.  O.— Handwriting  in  a  case  of  motor  aphasia.    Patient's  attempt  to  write  his  own  name — Geo.  W. 

WhitdiaU :    A^  spontaneously ;   B^  after  dictation. 

powerless.     When  the  hand  is  not  disabled  the  agraphia  persists  none 
the  less.     It  will  be  recalled  that  the  graphic  motor  word  memories  are 
last  acquired,  the  least  deeply  imprinted,  and  probably  very  easily  disar- 
ranged.    They  are,  no  doubt,  closely  assoeiatc^d  with   the   motor  vocal 
memories,  not  only  by  nearness  of  location,  but  in  function.       As  one 
iearns  to  write,  and  even  after  much  usage  of  the  fx^n,  he  unconsciously 
inH'ardly   pronounces    first  the    letters    singly    and    later  the    syllable 
«>«ods  as  he  executes  the  written  characters.     A  fi^w  rare  cases  of  motor 
^pAa^sia  have  retained  fairly  good  use  of  written  speech.     These  have  pre- 
^o^ecl  sulwortical  lesions  in  some  instances  and  cortical  lesions  in  others, 
^^may  be  that  the  individuals  possessing  deeply  imprinted  auditory,  vis- 
^^^  Und  graphic-motor  word  memories  would  be  less  affected  than  the 
^^^l   auditif-moteur  class.     In  attempts  at  writing,  motor  aj>hasics  fre- 
quer^tily  repeat  a  word  or  letter,  or  write  only  the  few  words  of  which  they 
^  "^"ccally  capable.    Their  names  are  usually  signed  with  readiness  if  they 
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can  guide  the  hand.  The  motor  aphaaic  who  is  able  to  use  his  right 
hand  can  copy  readily  and  accurately,  though  he  usually  is  unable  to  rtoA, 
Even  witli  the  left  liand  they  can  copy  as  well  as  another.  From  dicta- 
tion their  efforts  are  no  better  than  in  spontaneous  attempts.  The  motor 
aphasic  understands  all  he  hears  and  obeys  commands.  There  is  no 
word-deafness. 

Reading  is  notably  ini|)u'tred  and  in  the  same  degree  as  writing.  The 
association  of  visual  speech  with  motor  spei>ch  is  a  close  ona  All  in 
learning  to  read  pronounce  as  they  go  along,  and  even  in  after  life,  when 
one  is  reading  carefully,  the  tonj^ue  will  he  found  slightly  moving  in  the 
mouth  in  tlie  same  manner  as  the  words  would  require  were  they  pro- 
nounced. Yet  many  of  these  patients  will  intently  soao  the  papers  for 
hours  or  apparently  read  and  reread  the  same  books  and  insist  that  thay 
understand  what  they  read.  They  almost  invariably  rca^;nize  their 
own  names  and  in  some  cases  seem  to  get  the  "  drift  "  of  what  they  read. 

Motor  aphasics  showing  a  high  degree  of  verbal  difficulty  are  the 
ones  in  whom  aminiia  and  paramimia  are  usually  observed.  Occasion- 
ally they  can  not  voluntarily  protrude  the  tongue. 


Visual  Aphasia. — A  lesion  destroying  the  angular  gj're  on  the  left 
side  pnxhices  the  pcoulitir  defect  of  visual  ajihasia,  or  word-blindness. 
If  this  le.^ion  extends  deeply  enough  to  involve  the  optic  radiations 
streaming  from  the  basal  ganglia  to  the  occipital  cortex,  hemiaiiopia  is 
addeil.  A  lesion  in  tlie  optic  radiation  within  the  white  matter  of  the 
occipital  lohc  may  inv<)lve  the  «»nnec!ting  tracts  between  the  half-vidon 
centers  in  the  ap<.'x  and  the  higher  visual  centers  in  the  angular  gyre, 
producing  both  licmiano])iiv  and  wonl-blindness.  It  thus  ap[>ear8  that 
wonl-blindn<'Ss  is  due  to  disturbance  of  the  angular  gj're  alone,  and  tliat 
associated  heniianopin  is  |)rt>went  only  when  the  lesion  implicates  the  optic 
radiation  (see  Fig  70). 

The  visual  aphasic  can  see  perfectly  anything  put  before  him,  but 
written  symbols,  figiuv?s,  and  other  conventional  signs  have  entirely  lost 
their  significance.  That  he  sees  them  clearly  is  shown  by  the  fact  that 
he  can  copy  or  draw  them  with  as  much  precision  as  ever.  Spontaneous 
writing,  however,  is  lacking.  Sot  being  able  to  call  up  the  visual 
inuigcs  of  written  siww-ii,  he  is  unable  to  exteriorize  them  through  the 
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motor  writing  apparatus,  excepting  in  the  case  of  some  automatic  com- 
binatioas,  such  as  his  signature.  For  similar  reasons  he  can  not  write 
from  dictation.  The  hemianopic  cases,  however,  write  spontaneously  and 
from  dictation  with  ordinary  facility,  as  in  these  cases  the  visual  word 
memories  are  not  necessarily  destroyed,  but  only  cut  off  from  the  lower 
half-vision  cortex  in  the  occipital  apex.  They  are  unable,  however,  to 
read  what  they  have  written.  Spoken  language  is  both  understood  and 
expressed  with  complete  readiness.  When  familiar  objects  are  not  rec- 
ognized, mind-blindness  is  present  and  the  lesion  is  probably  bilateral. 
It  appears  that  ordinary  visual  sensations,  as  sensation  in  general,  are 
gvmmetrically  represented.  The  educated  faculty  of  visual  word  mem- 
ories is  represented  in  the  left  angular  gjTe  alone. 

Graphic-motor  Aphasia. — Regarding  this  variety  of  aphasia  there 
is  much  dispute  and  uncertainty.  Acconling  to  some,  Wernicke  in 
particular,  the  act  of  writing  is  but  the  act  of  tracing  the  visual  word 
memories.  He  points  out  that  this  can  be  done  with  the  left  hand,  the 
elbow,  the  foot,  or  even  with  a  pencil  held  between  the  teeth.  Exner 
maintains  that  there  is  a  graphic-motor  center  in  the  foot  of  the  second 
frontal  convolution  adjoining  the  centers  for  the  hand,  but  this  is 
not  sufficiently  verified.  Tiie  facility  with  which  the  right  is  used  as 
compared  with  the  left  hand,  or  the  other  portions  of  the  body,  indi- 
cates that  it  has  attained  a  proficiency  quite  its  own,  which  must  be  resi- 
dent in  its  principal  cortical  representation.  Some  persons  write  with 
small  finger  movements,  others  with  a  wide,  full  arm-sweep,  the  jwn 
being  simply  grasped  with  the  hand,  which  is  largely  guided  from  the 
shoulder.  An  ambidexter  uses  either  hand.  Their  cortical  writing 
apparatus  must  vary  correspondingly.  In  jxirsons  deprived  of  both 
hands,  Avho  write  with  the  fiK)t,  quite  another  cortical  areii  must  be 
educated  for  the  purpose.  It  seems  {)r(>bable  that  in  every  case  this 
education  would  fall  upon  the  corresponding  sensorimotor  cortex,  which 
develops  siwjcially  intimate  relations  with  the  area  of  visual  speech. 
Even  this  relation  is  not  absolutely  rc(iuired,  as  the  blind  accurately 
reproduce  the  letter  forms  they  have  learned  by  the  sense  of  touch. 

li  seems  unnecessary  to  presume  the  existence  of  a  higher  gniphic- 

motor  center.     A  lesion  which  uj)sets  the  motor  memories  of  writing 

would,  therefore,  pn)bably  })aralyze  the  nuiscle  groups  used  in  the  act, 

and  it  would  be  impossible  to  decide  whether  the  difficulty  arose  from 

the  obliteration  of  specialize   motor  memories  or  those  proper  to  the 

member.     In  such  cases  the  left  hand  writes  as  readily  as  ever  if  the 

visual  word  memories  are  not  impaired. 

It  will  be  recalled  that  agraphia  is  common  in  motor  and  usual  in 
auditor}^  aphasia.  In  auditory  aphasia  we  more  commonly  have  para- 
graphia, unless  the  lesion  also  involves  the  visual  sj)ecK;h-cortex.  The 
asual  projx)rtionate  relation  of  agniphia  to  motor  aj)hasia  early  sug- 
gested to  Broca  and  Trousseau  that  the  motor  speech-cciuter  nnist 
control  this  form  of  emissive  expression  jus  well  as  that  by  the  onil 
apparatus.     There  is  a  general  inclination  to  return  to  this  view. 

Conduction  Aphasias. — The  aphakias  thus  far  considered  are  due  to 
ledions  of  single  memory  depots.     There  are  others  due  to  lesions  of  the 


CO 

< 

X 
< 

b 

C 

< 


c 

KM 

Q 

5 

< 


y. 


SO 


e9 

a 

»p4 

2 

a 

O 


as;? 


2E 


15? 

II 


o 
5< 


-n 


^ 


3 


£ 


K 
U 


flu 
X 


a 

9 


e 

Of 


Vj 


^ 

C 

u 

I       - 

A. 

rr, 

i. 

•^ 

£ 

K^ 

V5 

-< 

1 

• 

C 

'  1 

y. 


'/- 


u  hi 
y. 


X 

■-< 
y. 

mm 


C 


I    .2 


^   ?    » 


s 


C 


S 


9 

T 

■E 


a 

B 
S 


*  3^5 

CO  *  O 

.-  —  —    • 

^  a;  'w  >H 


«  S 


C 

•p« 

I 

u 
O 


I—  <^ 

•3.S 


B 
O 

0) 


I 

•i 

c 


^i 


Ox 


^ 

i 

>^ 

>- 

^ 

pC 

$ 

^  1 

08    B 

?^ 

Ol 

If 

E  2 

e8  98 


J-S  S^  5S 


>« 
£ 

s 

-< 


X 


^7~ 

X 

■4    ^ 


V; 


MM      NM       «^ 

^    ^    Im 

'^  a  o 


172 


SPEECH  AND  THE  COETEX-- APHASIA  173 

conducting  tracts  that  bring  these  depots  into  mutual  and  coordinate 
relations.  The  most  important  is  the  one  produced  by  breaking  the 
path  between  the  auditory  and  motor  word-centers.  This  is  usually  due 
to  a  lesion  of  or  in  the  neighborhood  of  the  island  of  Reil.  It  was 
first  described  by  Wernicke  and  is  sometimes  called  Wernicke's  con- 
duction aphasia.  These  patients  present  no  particular  auditor}'  or  articu- 
lative  difficulty,  but,  owing  to  the  loss  of  correlation  between  auditory 
and  motor  memories,  they  lose  selective  ability  when  they  tr}-  to  express 
themselves,  and  a  most  marked  paraphasia  and  paragraphia  result. 
They  are  obedient  to  direction,  but  can  not  repeat  dictation  orally  or  in 
writing,  though  they  copy  with  perfect  precision.  Neither  can  they 
read  or  pronounce  aloud,  though  they  seem  to  read  understandingly. 
There  is  very  little  attempt  to  correct  errors  of  spoken  or  written 
speech.  The  writer  has  seen  such  a  case,  due  to  traumatic  hemorrhage, 
which  was  relieved  by  operation,  the  clot  being  found  under  the  oper- 
culum on  the  surface  of  the  insular  convolutions,  where  it  had  been 
located  from  the  symptoms.  The  recovered  {)atient  now  states  that 
there  was  considerable  mental  confusion  during  the  aphasia,  to  which 
the  verbal  disturbance  no  doubt  would  conduce. 

Wernicke,  Lichtheim,  Wyllie,  and  others  describe  four  other  varie- 
ties of  conduction  aphasia  depending  upon  the  location  of  the  lesion  in 
relation  to  the  conducting  tracts  to  and  from  the  auditory  and  motor 
word  memories.  Some  quoted  eases  also  are  given  in  their  support 
Anatomical  findings  as  yet  are  scarcely  adequate  to  firmly  establish 
these  varieties,  which,  however,  ser\'e  to  complete  the  pathological  study 
of  the  subject     By  their  aid  some  rare  instances  can  be  deciphered. 

Combined  Aphasias. — It  has  been  pointed  out  that  all  the  word- 
memoiy  depots  are  in  the  arterial  territory  of  the  middle  cerebral. 
Consequently  from  this  source,  as  well  as  by  trauma,  meningitis,  or 
cerebritis,  they  may  all  be  thrown  out  at  once.  Simultaneous  injury  to 
the  auditory  and  visual  word  memories  is  comparatively  frequent,  and 
it  has  been  seen  that  graphic-motor  memories  usually  disappear  with 
vocal  motor  memories — a  combination  due  not  only  to  association  in 
function,  but  to  proximity  of  centers,  if  a  special  one  for  writing  is 
admitted.     The  loss  of  auditory  and  motor  memories  practically  entails 

.'  I  ml 

a  loss  of  all  speech  attributes,  as  the  visual  and  graphic-motor  centers 
are  so  thoroughly  dependent  upon  them.  Again,  the  centers  may  be 
unequally  affected,  so  that  sensor\'  disturbance  prei)onderates  over  nu)tor, 
or  the  contrary.  The  type  cases  indicated  in  the  foregoing  ]>iiges  are 
indeed  rare,  but  only  by  their  full  comprehension  can  we  unravel  the 
combined  forms. 

The  mental  disturbance  is  usually  projjortionate  to  the  s[>eech  defect, 
and  in  total  aphasia  is  very  marked. 

Reeducation  of  Aphasics. — One  of  the  most  important  questions  in 
a  given  case  of  aphasia  regards  recovery  from  the  sj)eech  defect.  Pure 
motor  aphasia  is  perhaps  the  most  hopeful  variety  in  this  respect,  as 
verbal  motor  memories  are  the  most  easily  built  up.  Kc^ading  usually 
follows  much  more  slowly  and  writing  is  even  more  tardy.  The  forms 
of  aphasia  connected  with  the  loss  of  sensory  word  memories  are  the 
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most  persistent.  As  often  niention(»d,  a  majority  of  {)ersons  are  auditif, 
and  all  are  necjessarily  so  in  childhood.  Here,  too,  the  mental  disturl>- 
ance  is  usually  greatest.  The  loss  of  these  earli(?st  and  usually  most 
deeply  graven  memories,  wliich  biycome  dominant  in  tlie  si)eech  mechan- 
ism, is  the  most  difficuilt  to  overcome. 

The  first  step  is  to  detcTmine  by  which  route  the  intelligence  may 
best  be  reaclunl.  Even  when  both  auditor}'  and  visual  memories  are 
gone  some  patients  can  use  the  sense  of  touch  to  g<x)d  advantage,  and 
it  will  often  be  found  an  aid  to  jnit  familiar  objects  into  their  hands 
when  encouraging  them  to  name  them.  If  they  are  capable  of  giving 
steady  attention,  much  nuiy  be  exjMcted.  Simj)le  sounds,  such  as  a  chihl 
first  utters,  like  ba,  pa,  nui,  may  be  indicati^d  to  them  and  repeated  by 
the  voice  and  in  writing,  by  the  jK)sition  of  the  lij>s,  mouth,  and  tongue 
of  the  instructor,  or  by  taking  the  j)atient's  hand  and  tracing  the  letters 
either  in  air  or  on  a  blackboanl.  If  some  obj(»ct  can  Ix;  used, — say,  a 
knife  or  j)en, — it  should  be  kept  befon*  the  jmtient  and  i)laced  in  his  hand 
when  he  attempts  to  name  it.  When  simple  sounds  are  mastered  they 
can  then  be  gn)U|)ed  into  words,  and  the  words  associated  with  objects 
or  actions,  and  so  a  vocabulary  built  up,  which  must  be  frequently  and 
repeat^nlly  and  patiently  rehearsed.  By  unremitting,  intelligent  eflbrt, 
some  emissiv(»  sjwe<*h  may  be  taught  even  the  most  hopeless  cases.  It 
adds  greatly  to  their  comibrt  and  makes  their  care  less  burdensome. 


CHAPTER   III. 

THE  CEREBRAL  WHITE  MATTER,  BASAL  GANGLIA, 

AND  CEREBELLUM. 

Drs(:kni)IX(}  from  the  cortex  in  converging  lines  we  have  the  corona 
radiat/ty  the  fibers  of  which  bring  the  brain-mantle  into  relation  with  the 
lower  brain  parts  and  the  spinal  cord.  Tiirough  the  corjnis  callosum  the 
homologous  (»ortical  elements  on  the  two  sides  of  the  brain  are  brought 
into  harmonious  relation.  The  descending  tracts  n»iiching  the  Imsal 
ganglia  are  condenscKl  into  the  mtenud  cajmiUy  in  which  the  cortical 
motor  fields  are  n?pr(»senttMl  from  head  to  f(K)t,  in  an  order  from  before 
backward,  as  indicatcKl  in  figure  71. 

The  internal  (»apsule  lies  between  the  lenticular  part  of  the  striate 
body  externally  and  the  caudate  nucleus  and  the  oj)ti(^  thalannis  on  its 
median  aspect,  but  is  not  dependent  ujmui  them.  Its  ant<'rior  jK)rtion,  or 
limb,  is  sup|)ostKl  to  contain  ])sychic  j)aths  to  the  frontal  lol)e8.  I^esions 
of  this  part  of  tlu^  internal  (»apsule  pnKluce  no  distinctive  symptoms. 
The  motor  routes  lower  down  are  continued  in  the  under  portion  of  the 
crura  and  so  on  through  the  pons  into  the  me<lulla  and  cord.  The  motor 
paths  and  their  relations  are  indicated  in  figure  72,  which  shows  that  the 


CEBEBBAL  WHITE  XATTEB,  BASAL  QANGUA,  CEREBELLUM.    175 


bee  mechanism  b  inferiorly  situated  in  the  cortex,  aoteriorly  in  the  cap- 
sole,  and  internally  in  the  cms. 


The  sen»orj/  patha,  situated 
in  the  potiterior  columns  of  the 
cDid,  Jiass  upward  into  the  pos- 
terior third  of  the  hinder  limb 
of  the  internal  capsule.  They 
reach  the  cortex  of  both  hemi- 
spheres, according  to  Brissaud 
umI  others,  directly  on  the  same 
iiAe  and  indirectly  on  the  op- 
posite aide,  by  sending  off  a 
branching  path  through  the 
corpus  callosum,  as  shown  in 
l^re  73.  Bilateral  sensory 
re[)ie^ntation  is  thus  provided 
for.  Doubtless  motion  is  orig- 
inally equally  symmetrical  in 
its  (ortical  representation,  the 
a[^aretit  functional  difTerence 
arising  from  the  specializing 
of  unilateral  motility  in  the 
uppi»ite  or  moat  intimately 
rebled  cortex,  by  practice, 
habit,  and  education. 

From  these  diagrams  we  can 
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understand  why  it  is  that  lesions  in  the 
cerebral  wliite  matter  must  be 
close  to  the  cortex  or  in  the 
internal  oajjsule  to  pnxluce 
perniiint'iit  aii<l  definite  senary 
symptoms,  iiw  otherwise  pliic<-<l 
they  do  nut  iutercei>t  the  patli- 
ways  to  )>oth  henii:?])licres. 
The  symptoms  in  sulicortical 
lesions  C()rre)*]Miiid  to  the  func- 
tion of  the  rt'Iateti  cortex,  and 
in  eap'iiilar  lesions  to  the  func- 
tion of  the  ]Kirtiouliir  tracts 
involved.  The  radiations  to 
and  from  tlie  cortex  in  the 
ana  of  Intent  lesions  miiy  he, 
and  often  are,  involved  with- 
out giving  rise  to  any  synii>- 
toni.'i. 

The  ciifpm  caUonnaii  may 
be  di.seasod  to  ahiiost  any  ex- 
tent witiiout  presenting  any 
peculiar  symptoms.  If  its 
function  is  but  to  furnish  cor- 
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relating  tracts  bctwceu  the  two  sides  of  the  brain,  their  destruction  would 
not  materially  interfere,  perhaps,  with  tlie  independent  action  of  the 
half-brain. 

Lcsiontt  involving  the  optic  radiations  in  the  occi])ital  lobes  pro- 
duce hemianopia,  and  when  tliey  cut  the  radiutiuns  from  the  occipital 
apex  to  the  angular  gyre  word-blindness  ensues,  as  described  on  page 
170.  Lesions  Ijencatli  the  auditory  word-centers  likewise  produce  word- 
deainese. 

The  corpora  utriaia  can  be  conijiletely  destroyed  on  both  sides  witlioot 
^ving  rise  to  motor  or  sensory  disturltance  if  the  internal  capsule  escapes. 
Their  function  is  still  a  matter  of  speculation.  Lesions  affecting  tiiem, 
however,   almost   invariably   implicate   the   capsular   tracts.      In  this 


chematlc  rcnlcal  IransTcrac  srvIlDii  of  Uie  liemlsphem  puiing  tbrough  the  loternal 
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ItK-ality  wc  encounter  the  hemorrhagic  lesion  that  is  preeminently  causa- 
tive of  aiMjplcfrtic  hemiplegia.  Wliether  or  not  posthemiplegic  choreic 
niovcra<'nt(*  and  athetosis  arc  due  to  discaw  of  the  basal  ganglia  can  not 
be  definitely  stated. 

The  oj^ie  Vinhvu,  when  disease<l,  give  riw;  to  no  definite  symptoms 
if  the  lesions  are  confined  to  their  tuitcrior  portions  and  do  not  invade 
the  capHuIe.  When  the  hinder  portion  of  llie  optie  thalamus  is  involved 
wo  are  lil«^ly  to  have  either  a  criBwe<l  l»lin<lncss  or  a  double  hcmianopia, 
pn>bal>Iy  from  siniultanciius  injury  to  tlie  optic  tract.  Bechtcrcw  claims, 
witli  much  probuliility,  tliat  tiicial  emotional  expressions  are  controlled 
by  tlie  thalamus  in  some  manner.  Brissaud,  in  eases  of  postparalytic 
spasmodic  crj-ing  and  laughing,  locates  the  lesion  near  the  knee  of 
tlie  internal  capsule.     The  loss  of  facial  emotional  expression  at  least 
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points  to  the  internal  capsule  and  the  optic  thalamus  rather  than  to  the 
cortex. 

The  corpora  qiiadrigemhui  are  seldom  singled  out  by  brain-lesions. 
When  inv-olved,  adjoining  structures  almost  invariably  suffer,  so  tliat 
the  resulting  symptoms  are  difficult  to  analyze.  The  anterior  pair  are 
associated  with  vision,  and  apparently  with  some  ocular  movements. 
The  pupillary  reflex  and  upward  movements  of  the  eyeballs  have  been 
impaired  in  some  cases  v/hen  they  were  diseased,  and  blindness  or  en- 
feebled vision  has  been  noted.  The  posterior  j)air  are  thought  to  be 
related  to  hearing  and  equilibration.  When  they  are  diseased,  the 
adjoining  portion  of  the  middle  cerebellar  lobe  is  usually  involved,  and 
probably  gives  rise  to  the  symptoms  mentioned. 

The  crura  cerebri  contiiin  the  motor  tracts  on  their  under  portions 
and  the  sensory  tracts  above.  Crural  lesions,  therefore,  ])r(xluce  hemi- 
plegia of  the  face  and  limbs  on  the  opposite  side,  marked  by  hemi- 
anesthesia if  the  sensory  paths  are  at  the  stune  time  involved.  The 
proximity  of  the  third  nerve,  as  it  issues  from  the  inner  border  of  the 
cms,  lays  it  liable  to  damage  at  the  same  time,  and  then  we  also  have 
an  ophthalmoplegia.  This  affects  the  eye  on  the  same  side  as  the  lesion 
and  op[K)site  to  the  paralyzed  limbs, — the  Weber  syndrome.  When  the 
lesion  is  deep,  it  gives  rise  to  nuclear  disturbance,  as  descrilx^d  under 
Diseases  of  the  Cranial  Nerves. 

The  pon8  Varolii,  when  diseased,  often  presents  chanicteristic  symj)- 
tom  groups  that  make  the  localizing  diagnosis  com])aratively  c^jisy.  It 
will  be  recalled  tliat  b*»sides  giving  passage  to  the  pyramidal  tnicts, 
which  course  downward  from  the  crura  to  the  medulla  oblongata,  it  is 
traversed  by  the  root-fibers  of  the  fifth,  sixth,  and  seventh  pairs  of 
cranial  nerves  from  their  nuclear  to  their  a])parent  origins.  The  course 
of  tlie  facial  fibers  and  their  decussation  in  the  sul)stance  of  the  |K^ns 
opposite  the  apparent  origin  of  tlie  fifth  pair  are  desoril)cd  on  page  1 14  and 
shown  in  figure  40.  If  a  lesion  falls  upon  the  facial  fibers  Ix.'fore 
they  cl(M?ussate,  and  at  the  same  time  involve  the  ])yrami<lal  tnict,  which 
decussates  lower  down  in  the  medulla,  a  ])aralysis  of  motion  for  tlic  face 
and  limbs  on  the  side  opjK)site  the  lesion  ensues.  If  tlic  h'sion  oe<;urs 
below  the  facial  crossing, — namely,  in  the  Iowit  third  of  the  pons, — it 
will  affect  the  face  on  the  same  sid(i  and  the  limbs  on  the  opj)osite  side, 
pn>ducing  a  crossed  or  alternating  ])amlysis.  Whether  or  not  sensory 
symptoms  are  added  dejxinds  upon  the  imj)lication  of  the  tegmental  fil)ers, 
which  lie  above  or  behind  the  motor  tracts.  AVHu^n  this  is  the  case  tlie 
motor  nucleus  of  the  sixth  nerve  or  its  root-fibers  is  usually  implicated 
at  the  same  time,  so  that  conjugate  deviation  of  the  eyes  toward  the 
side  of  the  lesion  and  away  from  the  paralyzed  limbs  is  impossible.  In 
destructive  cerebnd  lesions,  it  will  be  recalled,  the  (X'ular  deviation  is 
toward  the  lesion  and  away  from  the  paralyztnl  limbs.  Pontine  diseas<^ 
nuiy  involve  the  motor  s])ee(;h-jxiths,  which  lie  dorsad  in  the  nuKlian 
portii>ns  of  the  pyramidal  tracts,  and  gives  rise  to  artieulative  disturbance 
very  like  motor  aphasia.  Extension  of  the  lesion  dorsad  and  ccphalad 
mav  involve  the  oculomotor  centers. 

The  motor  and  sensory  portions  of  the  fifth  cranial  nerve- root  may 
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be  involved  sejmrately  or  together,  and  trismus  may  be  induced  by  irrita- 
tion of  the  motor  nuclei.  A  lesion  which  cuts  the  sensory  root-fibers  of 
tlie  fifth  induces  anesthesia  in  the  face  on  the  same  side  and  crassed 
paralysis  in  the  limbs  through  injury  to  the  pyramidal  tract.  Rigidity, 
spasm,  and  choroid  movements  in  the  limbs  are  sometimes  encountered, 
and  convulsioiLs,  in  acute  disease,  are  common.  If  the  middle  cerel)ellar 
peduncle  is  affi^ctc^l,  vertigo,  vomiting,  and  tinnitus  are  usually  present, 
and  deainess  on  the  same  side  may  ensue.  Irritiitive  lesions  of  this 
peduncle  ]>roduce  forced  gj'ratory  movements  or  forced  one-sidt»d  posi- 
tions in  lying,  which  may  Ik*  aceom]>{ini(Hl  by  corresponding  positions  of 
the  head  and  eyes  in  the  diriK^tion  to  which  the  turn  is  made.  This 
may  or  may  not  c()rresjK>nd  to  tlie  sidi^  of  the  lesion. 

The  iiu'dHUa  ohhngata,  owing  to  its  small  size  and  the  vital  impor- 
tance of  its  luiclei,  is  most  nirelv  invadwl  by  acute  disease  without  an 
immediately  fatiil  termination.  Disease  of  the  olivary  IxKly  may  cut 
off  the  hyj>oglossal  nerve  and  at  the  same  time  cause  a  crosse<i  paraly- 
sis— the  tongue  on  tlie  same  side  and  the  limbs  (m  the  opposite.  Dii*- 
eases  of  this  |)ortion  of  the  bniin-stem  are  pnictically  those  of  the  lower 
cranial  nerves  and  (»nibnice  the  bulbar  jMilsies  already  considered  in 
Part  II. 

The  Cerebellum. — Acconling  to  Luciani,  the  cerebellum  has  for  its 
main  function  the  maintenance  of  sthenic  tone  in  the  muscular  appara- 
tus. If  this  be  impaired,  j)aresis,  ataxia,  incoordination,  asthenia, 
tremors,  aii<l  astasia  result.  It  seems  ])r<)bable  that  the  cerebellum  is 
practically  of  a  uniform  functional  quality,  which  is  quite  evenly  repro- 
sente<l  throughout  its  entire  bulk.  One;  jKirt  may  take  the  place  of 
another.  Risien  Russell  ^  and  others  have  shown  that  the  right  lobe 
bears  a  certain  relation  to  the  right  side  of  the  IhhIy  and  the  left  lol)e 
to  the  left  side.  Both  sides  art^  probably  represeiite<l  in  the  worm,  or 
middle  1o1m».  It  is  an  (»xp(;rimental  and  clinicjd  fact  that  cerelwllar 
lesi(ms  of  a  sudden  and  extensive  character  at  once  jmnluce  very 
marked  ataxic  and  par(»tic  conditions,  which  may  in  time  entirely  j)as8 
away.  Lesions  similar  or  (»ven  greater  in  extent,  but  of  slow  develoj)- 
ment,  may  be  entirely  devoid  of  symptoms.  It  is  evident  that  the 
cen'bellum  is  e^ipabUi  of  rearranging  its  functional  relationships  if 
gnidually  disturbcsl,  and  of  great  nHMipenitive  ])owers  after  st^ven*  in- 
jury. Much  confusion  has  arisen  from  confounding  the  symptoms  of 
the  se(H)ndary  involvement  of  adjoining  structures  with  those  purely 
cerelK'lIar. 

AN'e  can  now  say  that  the  right  cerebellar  hemisphere  is  in  relation 
with  the  right  si(le  of  the  body  and  likewise  with  the  left  cerebrum. 
Mangjizzini  '^  has  shown  that  injury  to  the  thalamus  induces  atrophy  of 
the  opjx)sit(i  cerebellar  half,  and  we  thus  have  a  crosscnl  lesion  involv- 
ing th(^  (H^rebelluin  on  one  side  and  tiie  cerebrum  on  the  other.  With 
the  thalamic  lesion  the  corona  radiataand  s(»nsori motor  c^ortex  are  usually 
involve<l. 

A  lesion  in  one  lateral  cerebellar  hemisphere,  if  occurring  with  suffi- 
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cient  rapidity,  as  from  hemorrhage  or  quickly  developing  abscess  or 
tumor,  produces  athenic  loss  on  that  side  of  the  IkhIv.     This  Ixn^oiues 
manifest  in  one-sided  muscular  weakening  or  readiness  of  fatigue,  in 
decreased  eoonlination,  in  a  tendency  to  stagger,  and  as  the  side  of  the 
lesion  is  the  weaker  side,  the  stagger  is  more  marktni  in  this  direction, 
— that  is,  a  patient  with  right-sided  cerebellar  disease  is  inclined  to 
follow  his  riglit  liand.     At  the  same  time  the  tnink  may  deviate  to  the 
KHmd  side  from  the  pn>i)onderating  muscular  tone  on  that  side.    Weak- 
ness of  the  ocular  muscles  on  the  same  side  as  the  lesion  pnxluces  a 
tendency  of  the  eyes  to  deviate  in  the  op|)osite  direction,  and  strong 
attempts  to  turn  them  toward  the  side  of  the  lesion  often  develop  nys- 
tagmic or  jerky  movements.     It  seems  prolxihle  tliat  lesions  toward  the 
bead  of  the  worm  produce  a  tendency  to  fall  forward,  those  toward  the 
tail  of  the  worm,  a  backward  falling.     These  are  the  jmn^tic  manifesta- 
tions.     The  cerebellar  stagger  and  the  ocular  disturbance  are  often 
attended  by  vertigo  of  a  j>ronounced  subjective  sort.     Yoty  commonly 
this  is  greatly  intensified  if  the  patient  attempts  to  stand  or  even  to  sit 
up,  and  may  prevent  his  doing  so.     In  other  teases,  when  the  so-called 
ceri'Wllar  gait  is  well  marked,  there  is  no  attending  vertigo. 

Irritative  lesions  produce  another  group  of  symptoms.     They  are 
marked  by  muscular  stitfness  in  the  extremity  of  the  same  side,  by  nys- 
tagmus, in  which  the  jerk  is  toward  the  side  of  the  lesion,  and  by  such 
an  arching  of  the  body  as  tonic  excejM  on  the  aifecte<l  side  wouhl  j)ro- 
duoe, — namely,  a  ])leun)thotonos, — with  the  concavity  to  the  diseased 
side.    Eraprosthotonos  and  opisthotonos  would   |KThaps   i><>int   to  the 
middle  lobe  or  to  lK)th  lol)es.    Drummond  ^  has  also  noteil  convulsions  of 
a  tetanoid  character  on  the  same  side  as  the  It^sion,  and  Ferrier  has  n»- 
eordedthem  in  animals  subjected  to  o[)enui()n.     It  must  be  ever  in  mind 
that  the  activity  of  the  lesion  dominates  the  syni])t<)nis.     They  grade 
oft' in  proportion  as  the  disc^as^l  proc(»ss  is  slow  and  may  easily  reach  a 
vamshin<r-point  in  chronic  conditions  that  sometimes  are  astonishingly 
extensive. 

A  thinl  grouj)  of  symptoms  arises  from  e^domou  of  the  cerebellar 
di-^ease  to  neighlK)ring  structures,  or  from  pressure  u|K)n  tluMu.     A  oik^ 
sided  cerebellar  tumor,  for  instance,  by  extension  forwanl  al>ove  the 
nic<lullan'  decussation,  press(»s  upon  the  motor  tmet  from  the  cerebrum 
totheciml  and  gives  rise  to  spastic  symptoms  on  the  side  <)pi)<)site  the 
lesion,  with  increased  mvotatic  irritaV>ilitv'  and  even  a  tendtMicv  to  eon- 
tractures.     Pressure  ui><m  the  floor  of  the  fourth  ventricle  may  nffect  the 
nuclei  of  the  <»ranial  ner\'t»s  and  give  rise  to  paralysis  of  the  lifth,  sixth, 
?=eventh,  eighth,  ninth,  tenth,  and  twelfth  pairs  of  enuiial  nerves.      The 
eijrhtli  or  auditory  nerve  is  particularly  liable  to  be  afleettHl,  and  then 
aural  symptoms  are  added.     Tinnitus  and  vertigo  of  the  Meniere  variety 
niay  be  ?su]>erinduc(»d,  adding  greatly  to  the  complexity  of  tlie  (dinictd 
pietun*.     It  is  needful  to  investigate  the  aund  condition  very  eritieally, 
as  aural  vertigo  and  cerebellar  disease  are  often  associated  by  the  ex- 
tension to  the  cerebellum  of  septic  processes  in  the  ear,  and  labyrinthine 
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disease  may  elosc»ly  imitate  a  eerehellar  lesion.  Irritation  in  the  fourth 
ventrielc  may  pnKhiee  polyuria  and  ^lyeosuria.  OI>struction  of  the 
Galenic  veins  prcxluees  dropsy  of  the  ventriek»s,  their  distention,  and  all 
the  manifestation  of  intmeranial  pressure.  Su<lden  death  may  follow 
disturbance  of  the  pneumogastric  nuclei.  If  the  middle  iKKhmele — the 
peduncle  to  the  j)ons — Im?  aifeeted,  J'orvvd  movemenUi  result  anil  forved 
jmHitioHH  are  developed.  These  seem  to  be  towanl  the  op|M)site  side  if 
tlie  lesi(m  is  irritative  and  toward  the  siun(^  side  if  destructive.  Other 
clini<*id  manifestations  are  those  common  to  all  intracranial  diseases, — 
namely,  lu»adache,  vomiting,  optic  neuritis,  and  vertigo.  Of  these  an 
oanpitfd  Imuhwhe  is  signitic^mt  and  is  often  asscx^iated  with  a  rigidity 
of  the  neck  and  refraction  of  the  Iwad.  Frie<leberg  ^  foun<I  this  retrac- 
tion markinl  in  over  half  of  the  cases  in  Aufrecht's  clinic.  S(»nsor%'  (lis- 
turbances  are  rare.  Russell  is  inclintHl  to  think  they  may  Ix'  present 
for  a  short  time  immciliately  after  the  onset  of  acute  diseases,  as  hemor- 
rhage, and  transient  anesthesia  is  noti<'ed  in  ojx^rated  animals.  Knuiss,^ 
from  a  study  of  ninety-seven  cases  of  cerebellar  disease,  enumenites  the 
freciuency  of  symptoms  in  this  order  :  **  Headache,  vomiting,  oj)tic  neu- 
ritis, vertigo,  ataxia,  asthenia,  o<*cipital  pain  and  ti'nderness,  inclination 
to  turn  toward  the  side  of  lesion,  convulsions,  and  such  secon<lan'  symj>- 
toms  as  nuclear  j)aralysis,  polyuria  and  glycosuria,  tremors,  and  su<lden 
death."     ^Jeither  the  mind  nor  the  si»xual  desire  is  necessarily  disturbed. 


CHAPTER  IV. 

FURTHER  LOCALIZING  CONSIDERATIONS* 

Lesions  of  the  brain  mav  hv  broadly  (nmsidenKl  as  irrittttlcr  and 
(Mrncfirr,  From  this  point  of  view  they  resju'ctively  pnxluee  in<Teased 
and  decreased  activity  of  the  function.  We  fin<l  the  best  expositi<m  of 
these  conditions  in  lesions  of  the  sensorimotor  cortex,  (iiven  a  circum- 
scribed definite  lesion,  such  as  a  spiculum  of  l)one  or  a  small  tumor  that 
rather  displaces  than  <lestroys  tint  cortical  elements  in  this  region,  and  it 
is  likelv  to  so  irritate  them  that  increastHl  activitv  is  manitesttKl  in  the 
peripheral  area  with  which  they  are  ass<K'iated.  A  limited  spasm  or  con- 
vidsion  may  ensue.  If  the  irritation  In;  too  long  maintaine<l,  necn)tie  or 
destructive  cortical  changes  usually  follow  an<l  are  marked  by  diminished 
or  (completely  lost  pcriphend  function, — namely,  jxiresis  or  pandysis. 
A  lesion  at  tiivt  irritative  may  thus  induce  spasms  in  the  hand,  and  after 
a  time  the  hand  becomes  paretic  if  the  progn'ss  of  the  disease  reaches  a 
destructive  gnide.  Sudden  destruction  of  the  cortical  mwhanism,  as  by 
hemorrhage*,  causes  immediate  loss  of  jK)wer. 

AVere  all  lesions  simply  d(\stnietive  or  irritative,  difficulty  in  decipher- 
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ing  them  would  be  greatly  reduced,  but  ordinarily  they  are  combined  in 
varying  degree.  Around  a  destructive  process  a  zone  of  irritation 
brings  new  elements  of  disturbance  into  the  symptom-Held  whicli,  in  turn, 
may  be  replaced  by  evidence  of  extending  destniction.  Again,  in  an 
area  practically  i)aralytic  from  cortical  disease  convnluions  may  occur, 
|)erhap8  owing  to  irritation  of  remaining  but  inliibitcd  cellular  elements 
or  from  irritation  of  the  subcortical  tracts.  In  every  case,  therefore, 
it  is  highly  important  to  know  the 
clinical  sequence  of  irritative  and  ^ 

paralytic  sjTiiptoms  in  onler  to  de- 
termine the  point  of  invasion,  the 
progress  of  extension,  and  the  limits 
of  the  lesion. 

This  brings  us  to  the  invasion 
or  cjieitglon  aymptomx.  These  are 
transient  in  the  widening  convulsive 
manifestations  of  cortical  epilepsy, 
and  permanent  in  tlie  slow  encroach- 
ments of  progressive  disease.  If  we 
consider  an  irritant  or  discharging 
lesion  to  be  located  in  a  given  part 
of  the  cortex,  the  disturbance  to 
which  it  givc-s  rise  spreads  in  con- 
centric and  widening  circles  to  the 
adjoining  r^ons,  which  are  suc- 
cessively u{)set,  and  the  peripheral 
display  is  correspondingly  and  simi- 
larly broadened.  The  invading 
march  of  a  Jaeksonian  fit  can  be 
foretold  if  we  know  its  initial  lo«i- 
tion  or  storm  center.  Concentric 
rings  on  cortical  diagrams  enable 
us  to  grasp  thLs  point  firmly.  In 
figure  74,  j4,  a  fit  starting  in  the  arm- 
center  would  next  call  fortli  the  faro 
and  head  movements,  then  those  of 
the  trunk,  and  finally  tliosc  of  the 
lower  extremity.  Commencing  in 
the  lower  extremity,  the  onler  would 
l)e  reversetl,  as  sliown  in  figure  74,''. 
These  sequences  are  in  aceonlaiwe 
with  clinical  facts.  The  order  nf  ''"'™""- 
convulsive  invasion  is  not   one  of 

clianop,  but  is  rigidly  <lomiiiatcd  by  the  aiiiitomical  and  functional 
relations  of  the  cortex.  The  initial  or  nii/nn!  mpitjitom  of  a  cortical  fit, 
therefore,  beeomrs  highly  significant  a,«  ])<iinting  to  thestorm-M-ntcr,  the 
point  of  greatest  instability  and  iif^ually  tlic  s<'at  of  oi^nic  disease. 

Considerations  of  a  similar  cliaractcr  sometimes  enable  us,  if  we  have 
all  the  clinical  data  available,  to  trace  a  neoplasm  from  its  origin  as  it 
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invades  neighboring  centers,  and  to  relatively  estimate  its  anatomical 
limits.  The  area  of  latent  lesions  must  be  kept  in  mind.  It  gives  no 
symptoms  when  traversed  by  the  discharge  of  a  fit  or  when  invaded  by 
a  growth.  The  cortie^il  fields  of  speec^h  and  the  special  senses  are 
subject  to  the  same  rules  as  the  sensorimotor  zone.  Their  invasion  is 
attended  by  aphasic  or  sensory  disturbances.  In  the  latter  case  hallu- 
cinations are  likely  to  apjwar,  and  mjiy  constitute  the  signal  symptom  of 
Jacksonian  tits.  Thus,  patients  may  always  hear  a  certain  sound,  see  a 
certain  spectrum,  smell  or  tiiste  a  certain  article  as  the  fit  comes  on.  In 
at  least  one  such  case  the  application  of  concentric  cortical  lines  showed 
that  the  subsecpu^nt  motor  disturbance  was  subject  to  the  same  invasion 
rule  that  obtains  when  the  storm  arises  in  the  central  convolutions. 

Peripheral  ttcmory  dUturlxince  arising  from  corticiU  lesions  is  usually 
of  a  paresthetic  sort.  There  may  be  some  blunting  of  cutaneous,  mus- 
cular, and  joint  sensations,  but  persistent  anesthesia  is  extremely  rare 
except  in  bilateral  lesions.  The  double  and  comj)lete  representation  of 
sensation  litis  been  sufiiciently  insisted  ujwn  (see  p.  175).  In  Jacksonian 
fits  the  initial  symptom  is  often  a  peculiar  sensation  or  pain  localized  in 
or  near  the  pnrt  that  is  first  thn)wn  into  spasm.  Patients  are  frequently 
at  a  loss  to  (lescril)e  these*  sensations,  and  they  vary  from  slight  discom- 
fort or  slight  formication  to  sevens  pain  ami  intense  burning.  Their 
distributi(ni  is  sc»gment4il  or  functional  and  does  not  conform  to  the 
perij)lieral  nervi^-supply.  They  are  tolenibly  uniform  in  quality  and 
distribution  in  any  given  case. 

Fnnu  another  j)oiiit  of  view  cerebml  symptoms  are  diffuHed  or  locals 
ized.  The  great  majority  of  endo(;ranial  lesions  are  marked  by  headache, 
vertigo,  vomiting,  mental  disturbance,  and  often  by  oj)tic  neuritis.  As 
thes<^  <lo  n(»t  necc^ssjirily  dej>end  upon  the  part  involved,  thty  liave  little 
localizing  value,  but  tlie  j)reseneeof  several  of  them  is  highly  suggestive 
of  bniin  dis<»ase. 

JleadiwJic.  is  a  very  usual  synij)toni.  It  is  j)n)nounced  in  the  cases 
which  involve  the  nu^ninges.  Its  im])ortance  in  meningitis  will  be  at 
once  recalled.  In  syphilitic  cerebral  dis(»jise  it  has  a  marked  tendency 
to  come  on  toward  night.  Cerebral  headaches  are  usually  very  intense 
and  very  refractory  to  sedatives.  I^'sions  which  do  not  impinge  upon 
the  cortex  or  ni<'ning(v  may  giv(»  rise  to  no  heiulaches  whatever,  unless 
pressure  ('onditions  arise,  when  the  su]KTficial  jK^rtions  of  the  enceplialon 
aredisturbcMl  aii<l  ])ain  ensues.  Cerebellar  dist^ast*  is  frequently  attended 
by  an  occipital  hejulache  and  a  tendency  to  retraction  of  the  head.  The 
location  of  the  headache  is  n<»t  alwavs  in  closi>  relation  to  the  h»sion. 
For  instance,  cerc^bellar  disinise  has  causcnl  intense  fronted  headaches,  and 
small  tumors  have  given  ris(»  to  a  gt^ieralized  head-j)ain.  A  circum- 
scribed, deejKseated,  persistent,  and  intense  headache,  however,  has 
some  localizing  value. 

V<rfi(/o  attends  many  brain  disorders,  and  marks  nearly  all  cere- 
bral surprises  arising  either  from  without,  as  by  coiMnission,  or  from 
within,  as  from  embolism  or  hemorrhage.  Implication  of  the  auml 
apparatus  gives  rise  to  tlie  peculiar  vertigo  descTibed  under  M6ni6re's 
Disease  (see  p.  126).     A  lesion  of  the  middle  cerebellar  peduncle  causes 
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forced  lateral  movements,  usually  associated  with  vertiginous  sensations, 
and  cerebellar  disease  is  marked  by  a  stagger,  into  the  causation  of  which 
some  vertigo  may  enter.  In  a  general  way  we  may  say  that  persistent 
vertigo  is  likely  to  be  allied  to  diseases  of  the  basal  parts.  These,  too, 
may  give  rise  to  the  ocular  and  labyrinthine  forms  from  injury  to  tlie 
motor  nerves  entering  tlie  orbit  or  vestibule. 

VomUing  in  encephalic  disease  is  a  common  symptom.  The  pecu- 
liarities which  mark  cerebral  vomiting  are  lack  of  gastric  disorder  and 
nausea,  a  clean  tongue,  and  tlie  readiness  and  ease  with  which  the 
stomach  rejects  its  contents.  There  is  very  little  retching,  and  the  food 
or  drink  is  regurgitated,  sometimes  with  considerable  force,  in  a  projedile 
manner.  Meningeal  invasions  of  an  inflammatory  or  other  character 
often  present  this  symptom.  It  is  very  common  in  disease  of  the  cor- 
pora quadrigemina,  the  pontine  and  the  cerebellar  regions,  perhaps  from 
more  or  less  irritation  of  the  pneumogastric  nucleus. 

All  varieties  of  mental  didurbance  appear  in  organic  brain  disease. 
We  encounter  momentary  unconsciousness  in  petit  vial ;  hebetude,  and 
profound  coma  in  meningitis,  apoplexy,  concussion,  and  intracranial 
pressure ;  maniacal  disturbance  after  epileptic  attacks ;  changed  tempera- 
ment and  character  after  frontal  lesions,  and  more  or  less  dementia  in 
neariy  all  cerebral  paralytics.  The  diifuse  cerebritis  of  general  paresis 
presents  its  own  usually  highly  colored  mental  picture.  The  mental 
attributes  of  apliasics  have  been  already  described.  Mental  symptoms 
have  the  same  general  significance  as  motor  signs.  Irritation  means 
mental  excitement,  and  overmental  excitement  leads  to  hebetude,  which 
also  directly  follows  pressure  conditions,  shock,  and  deranged  cerebral 
circulation. 

Optic  neuritis  in  brain  disease  has  been  adverted  to  under  Diseases  of 
the  Optic  Nerve  (see  p.  95).  Its  presence  in  sus])eeted  intracranial 
tumor  almost  serves  to  clinch  the  diagnosis.  The  location  of  a  growth 
or  the  position  of  an  abscess,  or  their  size,  seems  to  have  very  little  to  do 
with  the  intensity  of  the  papillitis,  but  it  is  most  common  in  lesions  of 
the  basal  ganglia  and  cerebellum.  A  neun)retinitis  is  a  common  symp- 
tom and  sequence  of  meningitis. 

The  localizing  Hj/tnptoms  of  brain  disease  have  l)een  set  forth  in  the 
three  preceding  chapters.  In  addition  we  often  derive  much  infor- 
mation from  the  implication  of  the  cranial  nerves  that  takes  place  in  their 
intracranial  course.  The  various  symptoms  thus  pnKlnced  arv  discussed 
under  Diseases  of  the  Cranial  Nerves.  Diseases  of  the  base,  the  pedun- 
<^ular,  pontine,  and  medullary  portions  of  the  encephalon  ordinarily  have 
cranial-nerve  concomitants.  This  is  also  true  of  lesions  of  the  cere- 
bellar peduncles  and  of  other  parts  in  the  region  of  the  series  of  cranial- 
nerve  nuclei. 

Topical  mfmptoms  of  some  value  are  often  encountered  in  intra(?ranial 

disease,  and  should  always  be  sought.      Traumata,  if  recent,  are  usually 

marked  by  bruises,  wounds,  or  fractures  that  at  once  center  attention  on 

the  underlying  parts  and  on  the  opposite  side  of  the  brain  where  the 

force  of  the  blow  is  expended.     In  later  cases  scars,  cranial  depressions, 

or  evidence  of  bone  disease  are  ecjually  significant.     The  presence  of 
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deformiticH  diu^  to  new  growths  and  the  conditions  of  the  auditory  canals, 
nasid  passages,  and  pharyngeal  vault  arc  to  be  carefully  noted.  When 
the  disease  aifects  the  meninges  there  is  often  topical  jHiin  and  tendvrness 
that  e4in  l)e  elicited  by  making  j)ri'ssure  over  the  scalp  or  by  going  over 
the  surface  with  a  jM*rcussion  hammer.  Its  outline  and  jH»nnanenci»  are 
suggestive  of  the  extent  of  disease  beneath.  A  neuralgia  of  tlie  fifth  or 
iK'cipital  nerve  has  its  own  tt'iider  ])oints  and  anatomical  outlines  to  dis- 
tinguish it.  By  per<'HM<ioHf  Maccwen,  Starr,  and  others  have  lx»en  alJe 
to  distinguish  a  different  nott»  over  the  seat  of  intracnmial  growths  and 
dise^ases  tliat  were  locat^nl  dost*  to  the  cranial  wall.  This,  doubtless, 
nHjuires  a  very  atuite  ear,  but  should  In*  sought  in  every  suspicious  ciise. 
Intracnmial  aneurysms  may  in  some  casi's  j)resent  a  bndf  that  can  he 
heanl  through  the  stethosc4>jK'.  We  wouhl  naturally  expwt  the  patient 
to  l)e  aware  of  it,  as  the  (H)nditions  favora))le  for  lK)nt^-<.H)nduction  would 
be  pH'sent.  Tw<»  of  tlie  writ^'i^'s  cases  of  extensive*  intnicranial  anenir- 
ysm,  in  which  a  bruit  was  probably  present,  gave  exj>ression  to  no  such 
subjective  (Munplaint,  and  auscultation  was  not  attempted  l)cfore  oi)cra- 
tion. 

In  some  cases  of  intracranial  disease  a  locidizcd  efctntion  of  tempera- 
iurr  has  assisted  tlu'  dingnosis.  Our  present  commonly  available  means 
of  surfa<M»  thermometry  arc  deficient  in  accuracv.  If  the  bulbs  of  clinical 
thermometers  be  iwissed  through  pieces  of  nibbcr  protective  and  then 
applied  to  the  scalp  by  light  bandag(»s,  tolerably  n»liable  rc^adings  may 
be  obtained.  It  nuist  l)e  borne  in  mind  that  the  left  side  of  the  head 
is  usually,  in  the  right-han<l(Hl,  about  one  degree  warmer  than  the  right 
sidt^,  aiul  that  menbd  activity  (»ausc»s  the  t(»mperature  to  go  up  nearly  or 
(piitc^  another  degn'c.  Sometimes  in  sus|HH^ted  abscress  a  thennometer  in 
each  au<litory  canal  may  on  one  side  show  local  heat  even  in  the  absence 
of  any  apparent  local  inflammation. 

Finally,  it  is  to  ))e  l)orne  in  mind  that  a  brain-lesion  located  in  a 
latent  zone  may  give  rise  to  Hi/mpfom^  at  a  dititanre.  In  some  instances 
this  results  from  intcrferi»nce  with  the  blcxMl-supply  <»r  the  return  (circu- 
lation. In  other  (cases  the  mecchanism  cjin  not  l)e  explained.  In  many 
cases  where  every  symptom  point(Ml  to  the  (cortex,  the  disease  has  been 
found  deeply  seated.  The  localizing  diagnosis  always  contains  uncer- 
tainti(»s  and  should  be  express(Hl  with  a  fair  (h^gn^e  of  r(»servation. 
Openitions  de|MMiding  on  it  are,  ther(»fore,  cxplonitory  in  every  instance 
when  external  guiding  signs  are  hucking. 
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CHAPTER  V. 


ARTERIAL  BRAIN  DISEASES. 

In  the  pn^cediiig  chapters  of  this  part  the  localiziiio:  filatures  of  brain 
di:*ea»o  have  been  wmsiclered.  They  furnish  the  basis  of  the  locfifizinf/ 
iUwjnoaiii.  An  W|ually  or  more  important  question  is  that  of  the  [mthrp- 
logml  tUaf/nosiK  Wliat  is  the  lesion  ?  Comparatively  few  pathoUi^ieal 
processes  are  found  in  disc»ases  of  the  brain,  but  their  effeets  and  re- 
sults are  numen)us  and  serious.  These  disease's  fall  into  jrrou|>s  related 
to:  (1) The  arterial  supply;  (2)  the  venous  return;  (o)  inflanimator)' 
distuAanccs  of  the  brain-substance,  and  (4)  new  formations.  Surgical 
comlitions,  such  as  penetrating 
wiHinds  are  left  to  works  j>rop- 
erlv  covering  such  accidents. 
Ve  first  turn  our  attention  to 
the  arterial  supply  of  the  brain. 

Anatomical  Considera- 
tions.— ^The  arterial  supply 
of  the  encephalon  furnishes  the 
anatomical  basis — ^the  raimn 
J>^re — f)f  some  brain-lesions, 
ami  presents  practical  |X)ints 
of  great  imjwrtance.  The  left 
cawtid,  leaving  the  arch  of  the 
aorta  on  a  tangent  tliat  con- 
forms to  the  natural  blood- 
current,  favors  the  |iassage  of 
emIxJi  of  cardiac  origin  to  the 
left  brain.  It  will  Iw  reeallcH:! 
tlwt  all  the  blornl  to  the  bniin 
pnjper  reaches   the   encephalon 

hy  the  internal    carotids  and    the  vertebnds.     Th(»se   four   inlets  are 

brought  into    intimate    relation  through   the  circle    of   Willis,  which 

^'Tench  writers   d(»scribe    as  a  hexagon    and    the  (icrmans  as  a  he]>- 

^^>n.     From    side  to    side    compcMisation  in  the  eirch*  is  ])ractically 

«'mj>lete  in  cjise  the  lat<'ral  arteries  are  <H'cIudcML     From  the  carotid  or 

antorior  [portion  of  the  circle    to    the  vertebral,  basilar,  or  jH>sterior 

P^'rtitjn^  lull  compensation  can  not  l>e  providcn^l  owing  to  the  smallness 

**^  tli(»  connecting  arteries.     From   the  circle   of   Willis    two  distinct 

^ystoius  of  arteries  arise, — the  basid  and  the  cortical.     From  the  circle 

Itself^  and  fn>m  about  the  first  inch  of  the  six  great  arteries,  the  antt^ 

'^^t',  midille,  and  posterior  cerc»l)rals,  sIkuI,  direct  v(»ssels  ]ilunge  into  the 

'^'^iii  to  nourish  the  Irasal  jxirts,  ganglia,  and  capsules.     These  anasto- 

^^>2^  but  slightly  with  one  another,  and  are  of  the  nature  of  terminal 

art<>ries.     Their  occlusion  or  destruction  irreparably  cuts  ofi*  the  circula- 


Fig.  75.— Oiarcot's  diagram  of  the  circulatiou  at  the 
base  of  the  brain. 
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tion  from  a  given  portion  of  brain-tisHue.  Those  distributed  to  the 
lenticiiliwtriatc  nm-Icns,  the  internal  capsule,  and  a  portion  of  the 
tlialanitis  are  derivwl  from  the  stcni  of  tlie  middle  cerebral.  One 
in  particular,  supplyiu}^  the  tliird  layer  of  tlie  lenticular  ganglion, 
the  caudate  nucU-us,  and  the  ii])jx;r  {xtrtion  of  the  capsule,  is  so 
c^)mmonly  the  sent  of  rupture  that  it  has  been  denominated  by 
Charcot  tlie  artery  of  eerel)ral  hemorrhage. 


The  main  (.-erehRil  arteries  c<)ursing  up  over  the  hemispheres  in  the 
orachnopia  have  each  a  definite  (rortiml  tcrritorj-,  an<l  these  only  slightly 
overlaj).  Tlicy  give  (iff  two  sets  iif  bninclies, — namely,  delicate  arteri- 
oles, nourishing  the  (■<)rtex,  which  they  <'nter  at  right  angles,  an<l  larger 
straight,  long  br.uiclies,  which  pierce  the  cortex  and  Bup])Iy  the  white 
matter  of  the  cerelinmi  (see  Fig.  62,  p.  1 1)").     These  pass  inward  and 


1-  '-ra"i."'Th  * 
iniii<i<l<-  111 


-Ih  1,  II!  Ill',  [V  liKliralv  ih>^  unwi  Hiip[Jle.l  br  lti<!<llin:iTDt  bniicbe*; 
tri»ik»  (luiKliiK-'l  Trijiu  Mi'rki'l  mi.l  lirljlcrn}. 


nlnioni  come  into  anastomotic  cimtact  with  the  upward-reaching  t4.'rniina- 
tions  <if  the  cu|>sular  and  ginigliiiriie  briinelK's  iirising  directly  from  the 
cin'lc.  Between  these  arterial  tcrrltiiries  tlicrc  remains  im  ill-nonrisii(.>d 
zone  that  is  prune  to  senHe  softening  (Fig.  78), 

The  cerebellum  nn-eives  its  bl(MKt-sni)ply  fn)m  the  vertcbrals  and 
basilar ;  the  medulla  and  [wms  are  largely  supplied  by  the  basilar.     It 
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win  be  recalled,  from  tlie  d4»crip(*0Q  of  the  fU  x 
their  ifiitical  and  eocepbalic  braachcs  tmrry  wkli  I 
lymph-sheatli  LimtiDuou^  with  the  pial  5)«ce. 


■  |irri-«itiml 


CEREBRAL  ANEMIA  AND  HYPEREMIA. 

Cerebral  Anemia. — Cntil  reoentlr  an  uodtH?  impDRanrv  aitactied 
t(i  tlitf  frequently  alktr^tl  conditions  »f  peuenJ  bnin  aurmia  and  hypM*- 
emiiL  Tliev  were  s|K>keD  of  a^  oostitutiD^  ni>irbid  entities,  usd  tbetr 
diagnosis  quite  ^uffioeil.  We  tniL-i  now  locik  npon  tbem  as  poiehr 
i_>-iii]iU)iiiatic  and  §ec<iii<Ury.  In  manr  reqiecti'  tber  are  marked  by 
amilar  ur  even  idcntieal  phenomena,  and  can  onlr  br  disdnguirlied  In* 
their  associated  states  or  inddeutal  symptoms  Tlie  circaUticKi  of  the 
hruD.  it  will  be  recalled,  i^  under  the  direct  eontrol  of  vasomotor  rentals 
in  ibc  mednlla  aod  een,'ica]  cord. 
It  is  exceedingly  difficult,  if  nut 
impuritiible,  to  ^ay  where  phvsiu- 
IdpcsUr  increased  blood-^upply 
becomtti  a  morbid  congestion  and 
ratillnl  lo  the  term  hyperemia. 
Cmbral  anemia  is  e<iually  indefi- 
oilE,  Id  ^Hving  the  causes' ofthe^ 
Moeite  conditionii,  therefore,  it 
'pi  been  foiinil  impassible  to 
ifeufply  separate  the  natuml  from 
the  mrirbid  states.  Let  lis  first 
comider  the  anemic  brain. 

Etiolosry. — Cerebral  anemia 
is  Dtort  common  in  iu&ncy  ami 
old  a^,  the  periods  of  least  brain 
activity.  In  old  age  it  is  the 
legilinale  consequence  of  senile 
artrrigl  dr^acratii in.  In  adults 
it  fnlloWB  intent  emotions. various 
perifiheral,  acute,  painful  disturb- 

amviuml  shock  of  all  sorts.  Tobacco,  ei^t,  belWloniia.  bromitis,  anti- 
mony, lead,  chloroform,  and  many  other  drugs  and  poisons  produce  cere- 
hml  anemia.  Fatty  heart,  aortic  insufficiency,  bradycardia,  excessive 
hirmirriiage,  rapid  evacuation  of  peritoneal  and  pleural  effusions  are 
iitlen<kHi  by  cerebral  anemia.  It  takes  a  prominent  iilace  in  all  the 
gfiwta]  unemia.'i,  anil  in  the  pernicious  varieties  is  especially  marked  and 
of>pn  Rttende<l  by  nutritional  clianges  in  the  pray  matter  of  the  brain 
sn<i  ^inal  cord.  Cachectic  and  eshaiistinf^  diseases,  snch  as  cancer, 
typfHiid,  phthisis,  etc.,  protluce  a  similar  condition.  Ligature  or  oblitera- 
tio'i  of  a  «in>tid.  or  partial  occlusion  of  both  carotids  or  vcrtebrals  by 
athemina.  ser\'e  to  mechanically  protliice  anemia  of  the  hrnin. 

SymptomB. — In  acute  fortim  of  bruin  anemia,  such  as  are  typified 
br  an  ordinary  fainting  spell  or  a  great  loss  of  blood,  the  symptoms  are 
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"  darkness  before  tlu»  eyes,"  giddiness  or  vertigo,  noises  in  the  oars, 
fe(?l)leness,  trembling  of  the  limbs,  nausea  or  vomiting,  sometimes  slight 
delirium,  and  then  mor<»  or  l(»ss  loss  of  consciousness.  Partial  or 
gtmendized  convulsive  movements  an^  common,  and  epilej)tiform  con- 
vulsions are  sometimes  seen.  Finally  the  condition  remits  or  ])asses 
(leejKT  into  coma,  and  may  terminate  in  death.  The  face  is  usually 
blanched,  the  pulse  small  and  fluttering,  the  ])Uj)ils  dilated,  the  skin  cov- 
ered with  a  cnhl  perspiration.  Similar  conditions  are  seen  in  shock,  and 
in  a  UKKlerate  degre<!  in  sonu?  crises  of  migraine. 

Intlie  chronic  form,  i^vwh  as  attends  genenil  anemia  and  the  cachcxiac, 
patients  complain  of  heaviness  of  the  head,  of  headaches  Iimit<Kl  to  a 
|M)rtion  of  the  head,  or  a  feeling  of  constriction  alnrnt  the  head.  They 
sleep  lightly  or  l)rok<»nly  and  their  sleep  is  disturln^d  by  dn»ams.  There 
is  mental  and  physical  in(»rtia.  They  are  irritable,  ])eevish,  impK^ssion- 
able,  an<l  somnolent.  The  puj)ils  an*  dilated.  A'ertigo,  sometimes 
ringing  in  the  ears,  and  nnisae  volitantes  are  (^mmion,  and  often  induced 
by  rising  from  the  recumb(»nt  ])osition  or  by  a  cpiick  turn  of  the  head. 
In  extreme  cases  there  may  be  visual  hallucinations  an<l  temiK>rarj'  blind- 
ness from  retinal  anemia.  Slight  delirium  or  maniacal  states  and  even 
epileptiform  convulsions  are  s<'en  in  severe  instances. 

The  diagnosis  is  not  <liffieult  (\\cept  in  the  toxic  cases.  It  must 
be  remembered  that  th(»  (circulation  in  the  face,  or  even  in  the  retina, 
is  not  a  reliable  index  of  the  brain  state,  but  is  scmietimes  helj)ful. 
Anemia  of  the  brain  is  relieved  by  placing  the  head  low  and  intensi- 
fied by  the  v<Ttical  attitud(». 

The  treatment  is  that  of  the  underlying  causal  state  or  toxic  am" 
dition. 

Cerebral  hyperemia,  like  anemia  of  the  brain,  is  always  a  secondary 
stiite,  an<l,  while  arising  from  op|M)site  con<litions,  has  many  similar  sub- 
jective symptoms,  it  may  be  recalled  that  the  piussing  from  sle(*j)  to 
th(?  waking  state  is  normally  marked  by  increased  cerebnd  circulation, 
as  is  also  the  process  of  active  mentation,  whi<*h  is  attended  by  a  slight 
increase  in  the  surface*  temjH'rature  of  the  head,  jwrticularly  on  the  left 
si<l<»  in  right-handecl  p<'rsons.  The  brain  volunu*  is  augmented  and  in- 
tracranial cerebrospinal  fluid  is  disj)lac(Hl  in  cerebnd  congesti(m. 

Etiologry. — Mns<udar  effort,  coughing,  vomiting,  increased  lieart 
action,  impeded  resjuration,  a  depen<lent  position  of  the  ht»ad, — i\\\  tend 
to  increase  the  amount  of  1)1(mk1  within  the  skull  and  pHnluce  congestion 
or  hyjHTemia  of  the  brain.  Usually  the  face  shows  a  similar  condition. 
Some  families  dis])lay  a  tendency  to  j)lethora  and  cerebnd  congestion. 
Menstrual  periods  are  normally  marked  by  an  increas(»d  circulation  in 
the  brain.  At  the*  climacteric  this  occurs  in  flushes  or  waves  and  Ik?- 
comes  verv  annovinjr.  (T<»utv  subjects  are  particularlv  lial)le  to  vas- 
cular  disturliance,  which  frecjuently  involves  the  cerebral  circulation. 
(^)ntnicted  kidnev  and  arteriosclerosis  are  also  ccmmionlv  marked  bv 
such  vasc^dar  storms.  lnsolati4)n  ])roduces  intense  cerebnd  congestion, 
and  exposure  to  cold  has  a  similar  effect  by  driving  the  l)l(K)d  fnmi  sur- 
face to  center.  In  the  same  way  during  a  chill  the  centnd  organs  are 
liyperemic.     The  nitrites,  opium,  alcohol,  and  the  infections  of  typhoid. 


ARTERIAL  BRAIN  DISEASES.  189 

pneumonia,  tetanus,  and  many  fevers  produce  cerebral  congesition.  This 
may  alone  be  the  cause  of  the  convulsions  which  so  frequently  nuirk  the 
onset  of  eruptive  fevers  in  children.  The  suppn»s<ion  of  meustnial 
discharges  or  of  chronic  hemorrhoidal  bleeding  and  pressure  on  the  ai»rt;i 
bv  a  tumor  or  fecal  accumulation  raises  the  cerebral  blood-pressure. 
Cardiac  conditions  may  cause  cerebral  congestion  by  impeding  the 
venous  return  or  increasing  the  arterial  tension.  Inflammations  alH>ut 
the  homl  and  neck  and  in  the  throat  are  commonly  attended  by  cerebral 
a)ng:es4ion.  Brain-tumors  and  continued  epileptic  attacks  usually  cause 
increased  cerebral  vascularity. 

Symptoms. — Aeiiie  cerd>ral  congestion  of  a  markeil  degree  ibiually 
causes  intense  throbbing  headache,  haziness  or  blurring  of  vision,  and 
aometimes  photophobia.  It  sometimes  leads  to  vertigo,  ringing  or 
throbbing  in  the  ears,  a  tendency  to  somnolence,  and  if  sleep  ensues, 
frightful  dreams  are  lik<»ly  to  disturb  it.  There  is  mental  depression 
and  incapacity  for  thought. 

Acute  cerebral  congestion  in  a  grave  form  occasionally  comes  on  like 
an  apoplectic  stroke  and  furnishes  an  apojJectie  ef/uirtileut.  The  jiatient 
fidls  inert,  unconscious,  with  stertorous  respi ration,  relaxation  of  the 
sphincters,  and  may  die.  He  usually  recovers,  however,  in  a  day  or  two. 
The  slight  hemi|)andytic  symptoms  last  several  days  longer  and  event- 
ually completely  disappear.  All  gradations  of  cerebral  congestive 
attacks  are  encountered,  and,  as  alK>ve  indicate<l,  it  is  often  difficult  to 
distinguish  at  what  })oint  they  become  jKithological. 

In  gouty  cases  and  in  various  chn>nic  intoxicatir»as  there  is  a  tend- 
ency in  some  to  delirium,  in  others  to  convulsive  manifestations,  during 
the  attack  of  cerebral  hy|)eremia.  These  motor  and  mental  excesses 
may  reach  epileptoid  and  maniacal  stages. 

Chronic  hyperemia  of  the  l)niin  is  usually  a  part  of  organic  disease  of 
that  organ  and  does  not  here  call  for  sjK^cial  mention,  as  its  symptomatic 
value  is  commonly  apparent.  When  it  gives  rise  to  symptom  gnnips  it 
is  bv  eicacerbation  in  tlu*  form  of  acute  attacks. 

The  diagrnosis  of  cerebral  congf,*stion  is  commonly  esisy.     The  fe4*l- 
ing  of  fullness  in  the  hciid,  the  injected  eyes,  the  flusliHl  face,  full  arter- 
ies, quickened  pulse,  contracted  pupils,  and  the  increase  of  all  symptoms 
when  the  heswl  is  lowered  are  sufficiently  striking.     It  is  often  verj' 
difficult,  however,  to  distinguish  the  ej>ilept«>id  and  a|X)plectifomi  attiicks 
fn)ra  those  of  pure  epilcjisy  and  gross  brain-lesions  respectively.      In 
the  case  of  ap<^)plecti form  attacks  in  plethoric  individuals  Ix'fon*  the  age 
of  fifty,  especially  if  they  are  alcoholic  or  g«»uty,  the  presumption  is  in 
Kivor  of  cerebral  congestion  and  reservation  of  opinion  is  in  ortlcr.     In 
epileptiform  attacks  the  historj'  of  the  case  will  almost  invariably  illumi- 
^te  the  situation. 

Tlie  symptom,  hyperemia,  having  been  de<-iphen'd,  it  remains  to  trace 
It  to  its  pro|)er  source,  and  to  this  treatment  is  dire<'t<*<l.  KejH^jited  cere- 
bral congestive  attacks  in  elderly  persons  foreshadow  cerebral  hemor- 
rhage and  softening.  In  |)aretic  dementia  they  are  likely  to  ])e  followcnl 
by  apoplectiform  attacks  and  a  rapid  downwanl  course.  In  other  in- 
stances their  significance  is  strictly  related  to  their  cause. 
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CaaiEBRAL  ARTERITIS. 

Immense  importance  attaches  to  disease  of  tlie  cerebral  arteries,  not 
so  much  on  their  own  a(x*ount  as  lK*caus(;  of  the  dire  consequences  of 
hemorrhage  and  sofh'ning  wliich  they  may  entail. 

Acute  arteritis  in  the  brain  may  ioHow  infectious  diseases,  such  as 
typhoid,  variola,  diphtheria,  scarlet  fever,  measles,  and  puerperal  infec^ 
tion.  All  the  arterial  tunics  are  involvcnl,  but  distinct  symptoms  do  not 
arise  unless  thromlK)sis  ensues.  This  is  j)articularly  liable  to  occur,  as 
the  intima  is  often  much  thi(^kened.  The  arterial  inflammation  in  many 
instances  arises  first  in  the  vasa  vasorum,  and  is  thence  propagated 
to  the  arterial  tnmks.  The  softening  that  ensues  nuiy,  acconliug  to 
Turner,  be  followed  by  cerebral  hemorrhage. 

Peri-arteritis  is  a  descriptive  term  applicnl  to  a  proliferating  affec- 
tion involving  the  external  arterial  coat.  It  is  attende<l  by  diffuse  or 
circumscribed  thickenings  and  (»oime<*tive-tissue  increase.  The  jK^rivas- 
cular  sheaths  of  the  cerebnil  vessels  lx»come  choked.  This,  taken  with 
the  weakencMl  art<Tial  wall,  favors  the  formation  of  saccular  dilatations. 
In  manv  instances  the  cerebral  vess(»ls  l)ecHmie  beaded  \vitli  minute  aneur- 
ysms,  which  are  prone*  to  develop  at  the  branching  ]K)ints.  In  tliem- 
selves  these  mliian/  ancun/mn^  favor  ruj)ture,  and  the  fatty  degeneration 
of  the  arterial  and  capillary  walls  increases  this  danger.  As  a  fact,  they 
are  the  almost  invariable  source  of  cerebnd  hemorrhage,  and  can  usually 
he  found  bv  carefullv  washintr  out  the  clot. 

Peri-arteritis  is  fr(»(piently  caustnl  by,  or  at  least  associatwl  with, 
Bright\s  diseases  It  may  be  induced  by  tulHTcular  infection,  which 
usuallv  inva<les  the  cranium  bv  the  artcTial  route.  It  is  a  concomitant 
of  the  involution  of  advanccnl  vears  an<l  of  arteriosclen)sis.  Syphilis 
may  produce  it,  as  may  gout,  rheumatism,  an<l  alcohol.  Symptoms  are 
very  vague  and  in<lrfinite,  or  absi'ut,  until  hemorrhage  or  infarction 
gives  rise  to  plegic  disturbances.  The  conditi(m  should  l)e  susj)ected  in 
chronic  liright's  disease. 

Chronic  arteritis  (atheroma,  endarteritis  deformans)  is  frequently 
found  in  the  larg(^  cerebral  vessels,  j)articularly  those  at  the  base, 
and  esjuM'ially  the  biisilar.  The  atheromatous  phupie  originates  in 
the  occlusion  or  inflammation  of  the  nutrient  artery,  or  vasa  vasorum. 
This  pro<lu(Ms  an  infarct  largely  confined  to  the  middle  tunic  of  the  ves- 
sel, and  th(»  fatty  degeneration  that  ensu(»s  is  eventually  replaced  by 
calcareous  dejMisits.  The  vessel  may  be  (completely  encircled  by  such 
a  j)atch,  or  numerous  atheromatous  islands  may  be  found.  By  their 
coalescence  tlu?  entire  artery  becomes  rigid  and  brittle.  At  first  the 
intima  covers  the  plaques  snKM)thly,  but  it  is  prone  to  break  down,  leav- 
ing the  calcareous  matter  ex|M)S(»<l  in  the  bl<KKl-stream.  This  frequently 
leads  to  local  dejK)sits  of  fibrin  from  the  blood,  which  may  cause  throm- 
botic (closures  of  the  ve.*<sel  or  wash  away  in  eml)olic  masses  or  jmrticles, 
to  produ(*e  disturbance  farther  along  the  course  of  the  arterial  current. 
In  the  same  way  c4ilcareous  particles  may  he  cast  into  the  stream,  and, 
lodging  farther  up  the  narrowing  channel,  cause  secondary  mischief. 
Another  effect  of   atheroma  is  to  narrow  the  lumen  of  the  affected 
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vessel  through  the  thickening  of  its  walls  and  the  swelling  of  the  inter- 
nal coat  Again,  by  weakening  the  vessel-wall,  it  may  produce  dilata- 
tion and  lead  to  an  aneurysm.  The  small  arteries  arising  at  the  seat  of 
atheromatous  invasion  may  be  occluded,  though  the  parent  vessel  re- 
mains pervious.  Collateral  territories  are  thus  cut  oft',  while  the  ulti- 
mate distribution  remains  active.  The  rigidity  and  brittleness  of  the 
artery  &vor  rupture  and  hemorrhage. 

Atheroma  may  be  considered  as  a  purely  senile  condition  in  many 
cases,  a  part  of  the  involutionary  changes  of  the  organism  in  advanced 
years.  There  is  no  doubt  that  gout,  rheumatism,  great  muscular  strain- 
ing, overindulgence  in  alcohol,  lead  poisoning,  and  syphilis  are  addi- 
tional causes.  Ijancereaux  says  chnmic  malarial  infection  may  cause 
atheroma.  These  causes  are  frequently  combined  in  a  given  case,  as 
gout  and  senility.  Atheroma,  though  usually  found  after  middle  life, 
has  been  noted  in  the  aorta  and  large  systemic  vessels  in  children  and 
even  in  infants. 

The  symptoms  of  atheroma  of  the  cerebral  vessels  are  usually  vague 
and  uncertain  until  thrombosis,  aneurysm,  or  hemorrhage  has  been  added. 
It  may  be  reasonably  suspected  when  the  condition  in  the  heart,  aorta, 
and  palpable  systemic  arteries  indicates  its  generalized  distribution. 
Lesion  of  the  optic  chiasm  by  bilateral  atheromatous  thickenings  of  the 
carotids  pressing  upon  it  has  been  noted.  Double  temporal  hemianopia 
may  tfius  be  produced.  The  formation  of  an  aneurysmal  tumor  gives 
rise  to  its  own  localizing  symptoms.  Resulting  hemorrhage  and  throm- 
bosis present  symptoms  related  to  the  structures  that  are  injured  or 
destroved. 

The  treatment  of  atheroma  is  practically  the  same  as  that  of  arterio- 
sclerosis. 

Arteriosclerosis  (arteriocapillary  fibrosis)  is  always  a  general- 
ized svstemic  condition,  but  it  raav  be  more  accentuated  in  certain 
bodily  organs  and  there  give  rise  to  local  symptom  groups.  Its  eff(»ct 
upon  cerebral  activity  is  most  important.  According  to  Sansom,  the 
changes  brought  about  are  due  to  a  poison  circulating  in  the  blood,  which 
acts  upon  the  fibroid  elements  of  various  tissues,  but  preeminently  upon 
those  of  the  arterial  channels.  The  essential  histologicjil  modification 
consists  of  a  fibroid  proliferation  or  fibrosis.  In  certain  locations  this 
acts  mechanically  to  strangulate  associat^nl  structures,  as,  for  instance,  in 
the  arteries,  where  the  muscular  fibers  are  thus  invaded  and  even  dis- 
placed. The  walls  of  the  entire  arterial  system  become  thickened. 
This  may  be  due  :  (1)  To  thickening  of  the  internal  coat,  which  may  go 
on  to  complete  obliteration  of  small  vessels,  or  (2),  commencing  first  in  the 
external  wall,  the  disease  may  spread  inward,  usually  causing  at  first 
some  hypt»rtrophy  of  the  muscular  coat,  or  (3)  the  fibrosis  may  originate 
oufaideof  the  arterioles,  which  are  involved  secondarily  bv  extension  of 
the  process  to  them.  The  various  initial  locations  of  the  disease  seem 
to  depend  upon  the  mode  of  the  }K)isonous  invasion.  In  one  instance 
it  affects  the  intima  directly  from  the  blood-stream,  in  another  the 
outer  coat  from  the  perivascular  or  lymphatic  space,  and  in  the  third 
variety  the  fibrous  structures  of  parenchymatous  organs  are  disturbed 
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thruu^rh  tlie  lymph-clmniicls.  All  these  varieties  may  be  found  in  the 
same  vsuw, 

Thiit  condition  has  n  niinil>er  of  pathological  asMociationH.  Atlieruma 
ifl  pri'sent  in  nlxnit  oni--lii)lf  tlic  ca^MW.  Cardiac  Iiyi)ertro]>hy  and  dilata- 
tion, JJriglit^s  dim-axc,  tiHthniii,  aiif^iiia  ptH^toriii,  and  mitral  stcnot^i.s  are 
frefjHently  ass«)ciat<Hl  and  due  to  iik-nticai  cliungc!*,  Tlie  effect  of  artc- 
riosclcntwirt  is  to  diminish  tlic  iirterial  caliber  and  tliercby  Ic»M-n  nutri- 
tit)n.  Tliis  may  Tvav\\  a  cuniplt'tc  <l'_in^i  and  in  the  brain  give  rise  to 
locttltzed  anemia  and  Hofleiiiiig. 

The  nature  of  tlie  ]>oitioii  which  stimulates  tlie  fibroid  activity  is 
obacnn-.  I>xiniis  says  the  "jrcneral  fibrosis  has  its  origin  in  a  fibroid 
diathiHis  either  her<ilitar\'  or  ac(|nirc<I,"  Iiut  this  explains  nothing.  By 
s<mie  writers  defective  elimination,  piirticularly  that  from  the  kidney,  is 
a<!cuse<i,  Arteri(»sch'n>sis  is  certainly  an  a»«om]«mimcnt  of  old  age  and 
is  a  fair  index  of  tlie  wear  an<l  tear  the  individual  has  undet^ne  and  of 


tlio  remaining  vital  ca|Micity,  We  find  it  often  a  nmrke<i  family  charac- 
tt^istic.  It  is  also  clt-.ir  that  chronic  intoxications  by  ak^ihol,  lend,  gout, 
rhi'iumitism,  ami  syjihilis  fav<ir  it  stniiigly.  Overeating,  repcate<l  mus- 
cular strains,  and  intestinal,  nrial,  niusc-ular,  and  cutaneous  sluggishucsa 
count  for  something  in  its  (luisalioii. 

The  lurebiid  xj/iiijihHM  prixhu^etl  liy  arteriosclerosis  cover  a  wide 
range,  but  are  all  due  to  tiuills  of  bniin-iuitritiou.  They  embrace  thoec 
of  senility,  preniaturi'  senility,  and  degcnenitivc  jmnx'sses,  both  chronic 
and  acute.  The  highest  and  most  delimte  hnun-fu  net  ions  arc  likely  to 
Ih?  first  alleet<i|.  W'v,  therefore,  find  hwsenwl  mentality,  aphasia,  and 
inono])legias  or  men!  clunisiuess  of  the  han<ls.  Parcsthesiat)  are  very 
common.  Ileniiplegic  and  diplegic  manifestations  are  ol»>Grvc<1.  At  first 
thi-ac  sym])toms  are  tcin|)oniry  and  ro<'urr(;nt,  but  unless  the  arterial 
condition  impnives,  they  t*'nd  to  l)ec<ime  more  and  more  continuous  and 
permanent.     Slight  attacks  of  hebetude  or  sleepiness  may  eventuate  in 
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Stupor,  coma,  aiid  even  in  death.  Jacksonian  and  generalized  convul- 
sions, syncopic  attacks,  and  periods  of  mental  confusion  are  all  witliin  the 
range  of  this  protean  malady.  If  the  fibroid  change  occludes  a  cere- 
bral vessel,  it  acts  like  a  thrombus,  to  which,  indcH'tl,  it  often  leads,  and 
a  softened  infarct  results,  with  permanent  loss  of  localized  brain- 
function.  Many  islands  of  softening  and  many  sclerotic  |>atches  may 
be  due  to  this  cause  and  present  multiple  symptoms.  Ditfiise  sclerotic 
procesais  in  the  cortex  are  associated  with  it,  and  it  underlies  some 
of  the  cerebral  lesions  of  general  paresis  and  tabes.  Associated  minor 
symptoms,  such  as  vertigo,  headache,  insomnia,  irritability,  lack  of  mental 
tierg}'  and  muscular  force,  and  the  craving  for  stimulants,  all  point  to 
the  lowered  nutrition  of  tlie  brain.  All  the  manifcstiitions  of  cerel)ral 
arteriosclerosis  arc  likely  to  come  at  first  in  gusts  and  waves. 

Symptoms. — ^The  physical  examination  of  a  c^ise  of  arteriosclerosis 
usually  demonstrates  a  tortuous,  rigid,  frontal  artery,  sometinu*^  moving 
under  the  skin  in  a  vermicular  manner  at  each  pulse-wave.  The  cornea 
is  the  seat  of  a  marked  senile  arcus.  The  nidials,  brachials,  femorals, 
and  all  palpable  arterial  trunks  are  tense  and  rigid.  The  pulse  is  one 
of  high  tension.  A  light  finger  imperfectly  detects  it,  but  it  seems  to 
increase  as  pressure  is  applied  and  c«n  hartlly  be  extinguislied.  There  is 
usually  an  enlarged,  laboring  heart,  and  often  roughened  valvular  sounds. 
The  urine  is  likely  to  show  albumin  and  tlie  formed  elements  that  mark 
chronic  nephritis.  Often  the  quantity  of  urea  is  scanty  or  markedly 
deficient  A  coastipated  habit  is  the  rule,  and  the  general  health  is 
below  par.  In  less  advanced  cases  the  general  indications  of  the  arterial 
state  may  be  very  slight  and  yet  the  cerebral  mischief  may  be  extensive. 
This  is  especially  true  in  the  syphilitic  varieties.  The  same  processes 
that  take  place  in  ccTcbral  structures  attect  the  cord,  and  may,  and  of\(Mi 
do,  give  rise  to  orgjuric  mischief,  furirishing  the  basis  of  many  systema- 
tized and  unsystematized  cord-lesions. 

The  treatinent  of  arteriosclerosis  affecting  the  brain  must  be  under- 
taken at  an  early  stage  if  much  is  to  be  accom|)lished.  Toxic  ciuises,  if 
present,  must  be  eliminated.  Syphilis,  gout,  lead  [wisoning,  alcohol- 
ism, renal,  pulmonary,  and  canliac  conditions  must  receive  their 
appropriate  management.  The  arterial  spasm  due  to  the  local  irri- 
tation of  the  muscular  tunic,  and  perhaps  also  to  uric  products  in 
the  circulation,  must  be  overcome.  To  relieve  the  s]>asm  the  nitrites, 
esj)ecially  nitroglycerin,  may  be  given  at  short  intcTvals.  Mercurials 
and  much  water  to  cleanse  the  intestines  and  stimulate  the  kidnevs  are 
valuable  aids.  Alkaline  w^aters  such  as  Yichv  and  the  lithia  waters  are 
gtxxl.  Care  of  the  digestive  tract  and  of  the  diet  is  of  the  first  imj)or- 
tance.  All  excesses  must  cease.  A  simple,  easily  digested  regimen, 
with  a  very  limited  amount  of  red  nunits,  starches,  an<l  sugars,  should 
be  ordered.  The  skin  should  be  kej)t  active  by  baths,  frictions,  and 
masriage.  If  muscular  exercises  iwv  for  any  reason  contra indicate<l  or 
not  available,  massage  may  tike  their  place.  An  out<loor  habit  should 
be  cultivated,  and  change  of  scene  may  <lo  much  to  reduce  the  mental 
distress  and  vague  bromlings.  Of  all  medicine  directcnl  towanl  improv- 
ing the  arterial  condition  the  iodids  easily  hold  first  rank,  but  it  should 
13 
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be  remembered  that  tlie  potassium  salts  depress  the  heart's  action  and 
perlia])s  add  to  the  arterial  sluggishness.  Sodium  iodid  is  much  to  l)e 
preferred  and  is  usually  better  tolerated.  This  should  be  given  in  doses 
of  from  ^\ii  to  twenty  grains  after  meals,  and  continued  for  months  and 
years,  with  short  intervals.  A  gcxxl  jJan  is  to  order  the  i(Klid  discon- 
tiimiKl  during  every  fifth  week.  Tonics  are  almost  invariably  Required. 
Arsenic  cxxn  l)e  readily  given  with  the  iodid,  and  strj'chnin  is  perha])s 
the  best  aid  to  the  laboring  heart.  Avoid  digitalis  and  everj'thing  else 
that  tends  to  incn^asc*  arterial  tension.  No  harm  seems  to  come  from  the 
frequent  use  of  amyl  nitrite  or  trinitrin,  and  the  prompt,  though  tran- 
sient, relief  priKluced  is  often  very  gratifying,  besides  in  a  way  confirm- 
ing the  diagnosis. 

Under  such  a  plan  of  treatment,  a])hasias,  mental  disturlmnce,  hemi- 
paresis,  and  many  otiier  symjitoms  of  brain  disturbance  will  sometimes 
rapidly  clear  up  and,  if  not  cured,  remain  in  abeyance  for  years,  pro- 
vided moderation  in  all  things  be  the  rule  of  life.  The  ]>rogno6is, 
however,  should  l)e  guarded,  as  we  know  that  brain-cells  degenerate 
beyond  recovery  if  entirely  deprived  of  their  blood-supply  for  about 
forty-eight  or,  at  the  most,  seventy-two  hours  at  a  time.  At  best  it  is 
evidc^nt  that  the  j>resence  of  arteriosclerosis  signifies  a  shortened  life- 
lease. 

Syphilitic  Arteritis. — It  is  now  generally  recognized  tliat  cere- 
bral arteritis  from  syphilitic  infection  may  be  a  comparatively  early 
manifestiition  of  the  (lisoase.  Ogilvie  shows  fix)m  Nanny n's  statistics 
that  syphilitic  diseases  of  the  cerebrospinal  axis  j)res(»nt  the  greatest  i)n>- 
j)ortion  of  cjises  during  the  first  year  following  the  initial  lesion.  They 
may  appiir  ev(»n  after  a  sc*ore  of  years.  The  basilar,  can)tid8,  circle 
of  Willis,  and  large*  eerc»bnil  arteries  are  thosi*  usually  implicatcnl,  but 
smaller  bniin-arteries  may  be  similarly  diseased.  The  sjK»cifie  inflam- 
mation may  pnHluc(»  a  peri-arteritis  and  n<Klular  j)la<iues  that  look  some- 
thing like  tliosi*  of  atlieroma,  or  it  may  invade  and  infiltrate  all  the 
arterial  walls  with  gunnny  j)r(Klucts,  connneneing  either  as  an  endarter- 
itis or  a  peri-arteritis.  liong-standing  syphilitic  arteritis,  es|)e<»ially  of  the 
large  vt»ssels  of  the  base,  pHnhiees  a  s(*lerous  degeneration  that  does  not 
calcify.  It  is  g(»nerally  eireumscribed  in  small  patches,  cjiusing  Inilging 
of  the  internal  and  external  coats,  deforming  the  artery  and  altering  its 
capaeit}\ 

Syj)hilitie  arteritis  leads  to  :  (1)  Obstruction  of  the  vessel  by  the  pn)- 
duetion  of  thromlM)sis  or  l)y  an  oblitemting  endarteritis ;  (2)  rupture 
and  hemorrliage,  and  (.*i)  aneurysm.  It  may  appear  at  any  age  and 
may  follow  inlieritcHl  syphilis  in  children  and  even  in  adults. 

Tli(»  most  prominent  indicati<»ns  of  syphilitica  disease  of  the  cerebral 
arteries  are  tlui  prodromata.  Of  thes<»  the  syphilitic  headache,  coming  on 
usually  towartl  evening  and  lasting  until  midnight,  is  the  most  distinct- 
ive*. Hx<*ej)t  that  due  to  tumor,  it  is  the  most  intense  and  unmanage- 
able headache  with  which  the  physician  is  (tilled  U|K)n  to  deal.  Or- 
dinarily it  is  not  confined  to  any  portiem  of  the  head,  but  isdescrilKHl  as 
being  semiewhat  supe^rficial,  unlike*  the  deep-seated  pain  of  tumor.  Un- 
less the  condition  is  ne)w  n'cognized  or,  as  is  rarely  the  case,  sponta- 
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neously  subsides,  disturbances  in  the  cortex  are  likely  to  appear,  marked 
bv  paresthesias  and  loss  of  power  in  the  extremities  or  disturbance  of 
!^JK?eeh  and  the  special  st>nses.  After  vacillating  symptoms  of  this 
character,  which  have  a  tendency  to  recur  at  intervals  of  a  few  days  or 
week;?,  a  sudden  apoplectic  stroke,  due  to  sudden  rupture  of  the  vessel, 
mav  cnssue,  or  a  complete  thrombosis  lead  to  a^rebral  softening.  When 
hemorrhage  or  thrombosis  takes  place  the  headache  usually  disapj>ears, 
or  sometimes  it  disappears  a  few  days  before  the  onset  of  serious  results. 
The  sjmptoms  are  those  of  cortical  irritation  and  the  eventual  onset  of 
paralysis  is  usually  not  marked  by  comj)lete  loss  of  coasciousneas,  ex- 
cept in  the  hemorrhagic  form,  and  coma  is  the  great  exception.  Apha- 
sia, facial  paralysis,  monoplegia,  paresthetic  tinglings,  preceded  by  a  his- 
torj'  of  violent  headache,  with  nocturnal  exactTbations,  strongly  indicate 
syphilitic  disease  of  the  cert^bral  arteries,  even  in  the  absence  of  any  his- 
torj'  of  specific  infection.  As  has  been  shown  by  Charcot,  almost  invari- 
ably there  is  some  degree  of  basilar  syphilitic  meningitis  in  these  cases 
ami  transient  or  permanent  disturbance  of  the  ocular  ap])aratus  is  often 
added. 

According  to  Charrier  and  Klippel,  the  chief  grouj>s  of  cerebral  mani- 
festations of  syphilitic  disease  of  the  arteries  are :  (1)  Apoplexy ; 
(2) paralysis  fn)m  obliterating  arterial  disease;  (3)  slight  aphasia  and 
traftiiton'  varj'ing  palsies,  and  (4)  intellectual  disturbance  somewhat 
similar  to  that  of  general  paresis.  There  is  also  reason  to  sup]>ose  that 
it  is  the  true  though  remote  basis  of  general  paresis. 

The  treatment  of  the  condition  should  be  energi»tic  even  when  it  is 
diagnosed  early,  and  will  be  discussed  at  length  under  the  consideration 
of  General  Syphilitic  Dis(»ases  of  the  Xervous  System. 

Acute  arterial  degenerations  of  an  amyloid  and  fatty  character 
affecting  the  cerebral  vessels  may  follow  numerous  states  markcnl  by 
vari(Kis  svstemic  infections.     Onlv  in  verv  rare  instances  do  thev  erive 

a  •  »  ►CI 

rise  to  marke<l  cerebral  symptoms,  and  these  are  usually  overshadowetl 
bv  the  general  state.  Rupture  and  hemorrhage  or  thrombosis  and 
softening  may  be  due  to  them. 


CHAPTER  VI. 

HEMORRHAGE  AND  THE  HEMIPLEGIC 

STATE. 

ExrEPTiNG  traumatic  cases,  hemorrhage  into  the  substance  of  the 
l)rain  is  a  secondary  or  terminal  effect  of  degenerative  or  inflamnia- 
ton'  disease  of  the  c(*rebral  blood-vessels,  ahiiost  invariably  of  the 
arteries.  Usually  of  com]>aratively  slight  seriousness  in  itself,  the  n»- 
ailting  injur}'  or  destniction  of  important  brain-structures  entails  per- 
manent disability  if  an   early  fatality  is   escaped.     All  parts  of  the 
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encoplialon  are  subject  to  arterial  disease  and  resulting  hemorrhage,  but 
e^-Ttain  IcK^itions  present  siKK^ial  liabilities.  The  mod  fre/pient  ffite  is  in 
the  distribution  of  tlu*  lentieulostrlate  arteries  arising  directly  from  the 
trunk  of  the  middle  cerebral  and  su])j)lying  the  basiU  ganglia  and  their 
internal  and  ext(»nuil  c^ipsules.  Of  these,  the  anterior  bninch  is  the 
so-called  artery  of  cerebral  hemorrhage.  After  the  rt»gion  of  the  basal 
ganglia  and  capsules,  in  order  of  frecjuency  as  sites  of  cerebral  hemor- 
rhage, follow  tlie  centrum  ovale,  cortex,  cerebellum,  ])ons,  medulla,  crura, 
and  corj)us  callosum.  So  commonly,  however,  d(K\s  hemorrhage  owur 
in  the  neighborh(HMl  of  the  large  ganglia  that  a  somewhat  definite  clini- 
«d  type  of  cerebral  hemorrluige  is  ])resi'nti'd.  This  M'ill  first  engage 
our  attention,  and  tlien  the  less  fre(juent  sorts  and  varieties,  all  of  which 
have  symptoms  in  (M)mm<)n,  may  1r»  raj)idly  enumerated. 

Pathological  Anatomy. — Cerebral  hemorrhage  of  the  cajisular 
variety  occurs  with  about  ecjual  fn»quency  on  the  two  sides  of  the  brain. 
The  (piantity  of  bl(HMl  extravasate<l  depends  ujKm  two  factors,  (1)  the 
size  of  the  bliHKl- vessel  and  (2)  the  arterial  pressure,  but  the  j)r(»s- 
sure  is  nuich  the  more  imjH)rtant  of  the  two.  Acconling  to  AVeniicke 
"  the  a])oj)le(^tic  or  traumatic  effwt  is  equal  to  the  ])r(Kluct  of  the 
amount  of  cifuscHl  blood  into  the  sipuire  of  the  pressure  with  which 
it  is  extravasiited."  Oixlinarily  the  hemorrhage  commences  in  the  an- 
terior |)oi*tion  of  the  lenticular  micleus  and  sejiarates  or  tears  tlmnigh 
the  adjoining  structures,  invading  the  internal  caj)sule,  the  external  «ij>- 
sule,  and  the  optic  tlialamus.  It  may  extend  upwanl  into  the  centnim 
ovale  or  tear  into  the  lat<'ral  ventricle,  and  finally  break  thnuigh  into 
the  j)ial  sjmces  at  the  base  nciir  the  optic  chiasm.  Ver}-  exceptionally 
the  bl(HKl  breaks  through  the  cortex  of  the  convexity,  but  onlinarily  it 
is  arrestcnl  at  the  lower  surface  of  the  gray  matter. 

Recent  hemorrhages  show  a  coagulum  bathe<l  in  serum  and  non- 
adherent to  th(»  surface  of  the  hemorrhagic  jXK'ket.  After  a  few  days 
the  siTum  is  relatively  increjistnl,  the  (M)agulum  is  contracted,  and  is 
attac^hcnl  to  the  adjoining  stnictures  by  fibrinous  trabecula\  Absorption 
of  the  serum  then  foUows.  The  c^lot  is  resorluKl  in  pjirt,  and  finally 
only  an  och(»rous  mass  remains,  made  up  of  bl(H)d-cry stills,  ])igment, 
and  fatty  detritus.  By  thickening  and  jmrticipation  of  the  surrounding 
brain  a  sort  of  cyst  is  Ibrmed.  11'  it  is  small  and  its  walls  coapt, 
cicatrization  may  ensue.  Al>out  large  so-wdUnl  apoplectic  cysts  there  is 
usually  a  zone  of  d(»g(»ne ration  and  fiitty  softening.  Tiiis  is  often  the 
srat  of  minute  hemorrhnges,  and  is  likely  to  undergo  infiamniatory 
changes  or  by  infection  Inn'ome  jnirulent.  An  abscess  thus  results  in 
which,  sometimes,  the  |)ju'tially  orgjuiiziKl  h(»morrhagi(!  clot  flotits. 

Even  in  n^cent  hemorrhages  tiien*  is  difficulty  in  determining  the 
origin  of  the  blood.  ]^y  carefully  washing  away  the  clot  under  water 
miliary  aneurysms  arc  almost  certain  to  be  found.  They  Ix^d  the 
arterial  vessels  that  an*  brought  to  ligiit,  and  sometimes  one  is  fortunate 
enougii  to  find  the  minute  sac  originally  ruptunKl  and  still  containing 
a  fragment  of  organiz(Kl  clot.  Other  vascular  lesions  that  o(*casionally 
give  rise*  to  cerebnd  hemorrhage*  are  amyloid,  hyaline,  and  fatty  arterial 
degenerations   and    acut<»  infi^ctive  artiM'itis.      In  ancient  cases  ciciitri- 
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zation  ami  spreading  degenerative  changes  usually  ol)scure  the   exact 
va^scnlar  fault. 

The  motor  tracts  that  are  cut  by  the  lesion  present  a  descending  de- 
jreneration  which  extends  downward  the  whole  length  of  the  neuron. 
Ill  tlie  cord  the  pyramidal  tracts  are  usually  both  involved,  but  to  a 
greater  extent  on  the  side  opposite  the  lesion.  Exceptionally  in  cases 
of  long  standing,  changes  in  the  upper  motor  tract  entail  secondary 
distiirUince  on  the  lower  motor  neun>n,  and  an  amyotrophic  condition  is 
rsui^radded,  with  corresponding  degeneration  in  the  anterior  horns. 

Etiology, — In  any  given  case  of  cerebral  hemorrhage  there  are, 
ordinarily,  a  number  of  causative  elements.  Almost  invariably  there  are 
(1)  high  arterial  teimon  and  (2)  lowered  arterial  resiManee,  The  cjuises 
of  miliary  aneurj'sm  are  much  the  same  as  those  of  rigid  arteries, 
atheroma,  and  cardiac  hypertrophy.  The  strongly  acting  heart  drives 
the  blood-column  through  the  rigid  aorta  and  carotid,  and  its  full  force 
falls  upon  the  arteries  arising  from  the  circle  of  Willis.  These  are 
of  comparatively  small  caliber,  and,  not  having  outlets  by  anastomosis, 
opjK)!*  a  dead  wall  of  resistance  to  the  directly  rweivwl  eanliac  impulse. 
Surrounded  in  turn  by  perivascular  sj>aces  and  not  sup|x>rted  by  firm 
parenchymatous  tissues,  their  walls  weakene<l  by  age  or  infection  and 
yielding  at  numerous  points  to  the  formation  of  saccular  dilatations, 
arterial  rupture  naturally  follows. 

The  predisposingr  causes  of  cerebral  hemorrhage  are  those  that  pro- 
duce or  tend  to  produce  the  primal  arterial  disease.     Advan(x»d  age, 
gout,  alcoholism,  rheumatism,  plumbism,  and  sy]>hilis  are  chronic  states 
favoring  it.     Aeide  infediom,  tending   to   produce  acute   arteritis  or 
amyloid  and  fatty  d^enerations,  such  as  puerperal  infection,  diphtheria, 
scarlet  fever,  etc.,  are  possible  active  factors.     An  undoubteil  hereditary 
tendeneif  to  cerebral  hemorrhage  is  sometimes  encountered.     The  writer 
is  familiar  with  one  family  of  eleven  brothers  and  sisters,  nine  of  whom 
wave  died  from  cerebral  a|)0]>lexy.     The  so-called  ajwplectic  habit  has 
''o  significance  if  not  associated  with   other  j)redis|)osing  conditions. 
•*ne  relation  of  age  to  cerebral  hemorrhage  is  an  imjwrtant  one.     During 
^^e  first  year  of  life  it  is  relatively  fre([uent,  and  drops  thenc<?  to  the  end 
^*  the  first  decad.     Gowers  states  that  a  proj^ortion  of  1.8  to  ever}"  1000 
Wnder  the  age  of  ten  have  suffered  from  this  ac<;ident.     From  ten  to 
tweixty-five  it  is  infrecjuent,  and  then  nipidly  mounts,  reaching  its  maxi- 
'^uni  at  about  fifly-five,  thence  again  descending,  and  seldom  occurs  aft(T 
^vonty-five  years  of  age.     The  male  Me.r  shows  considerable  pre]K)nder- 
anoe,  about  three  males  to  two  females  suffering  from  cerebnil  hemor- 
rhi\ge.     This  is  due  to  their  gn^ter  tendency  to  excesses  and  increased 
WciX^ility  to  exj>osures.     Temiierate  climates  and  winter  months  show  an 
exi*ess  of  cases  over  the  op|X)site  conditions. 

EverA'thing  which  induces  an  accelerated  circulation  must  be  ranked 
as  an  inniing  caiute.  All  physical,  mental,  and  nionil  shocks,  and  all 
intense  emotions  may  lead  to  cerebral  aj)oplexy  in  those  predisjx)sed. 
Muscular  efi'orts,  coughing,  sntK'zing,  stniining  at  st<K>l,  coitus,  and 
vomiting  have  induced  it.  Derangements  of  the  circulation  with  cardiac 
effort,  due  to  exposure  to  the  cold  or  from  a  cold  bath  or  a  bath  after  a 
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full  meal,  have  sensed  to  rupture  the  diseased  artery.  In  the  Great  Lake 
region  of  this  country  the  frequent  sudden  changes  in  barometric  pressure, 
attended  as  they  ver}'^  otlen  are  by  extraordinar)'  variations  in  atmos- 
pheric humidity  and  temjxjrature,  constitute  a  menace,  if  they  do  not 
furnish  an  inciting  cause  of  cerebral  hemorrhage.  It  often  folloMs  a 
debauch. 

Symptoms. — The  onAct  of  cerebral  hemorrhage  of  the  capsular 
variety  is  almost  invariably  abrupt,  and  constitutes  the  tyj)e  of  cerebral 
apoplexy  that  is  familiarly  and  pn^jHirly  calhil  "a  stroke."  In  very 
exce]>ti()nal  aises  it  is  prcKXjdcHl  by  momentar}'  confusion,  vertigo,  un- 
easiness, or  other  vague  subjective  disturbance.  Most  of  the  alleged 
prodromata  are  merely  symptomatic  of  the  arterial  conditicm  that  always 
precedes  the  stn)ke,  and  are  conmion  to  jwri-arteritis  and  arteriosch»rosis. 
A  hypertrophiwl  heart,  rigid  artery,  and  high  arterial  tension,  a  c»on- 
tracted  kidney  and  albuminuria,  with  or  without  formed  kidney  ele- 
ments, are  of  much  greater  value  in  presaging  an  a]K)])leetic  seizure 
from  cerebral  hemorrhage.  The  jmtient,  onlinarily,  is  stricken  down, 
and  in  the  foudroyant  ejisc^  may  die  instantly.  If  walking,  he  falls 
heavily,  or  if  sitting,  hh^Is  out  of  his  chair.  Consciousness  is  almost 
instantly  abolished.  In  a  small  pn)jK)rtion  of  the  c^ses  the  attack  (K»curs 
during  sleep,  and  the  j)atient  is  found  paralyzed  in  the  morning.  The 
action  of  any  of  the  inciting  causes  named  alM)ve  will  correspondingly 
affect  the  opening  s(»(»n(».  At  first  the  face  is  jmle,  the  pu])ils  ctm- 
tnicteil,  and  muscular  twitchings  or,  rarely,  active  general  convulsions 
may  (H*cur. 

In  the  ajtojtlfcfic  niaie  that  follows  the  patient  lies  inert,  unconwaous, 
breathing  slowly  and  stertonmsly,  and  often  presc^nting  the  C'heyn(j- 
Stokes  res])iration.  The  face  is  mottled  or  even  deeply  congesttKl,  covered 
with  jH'rspiration,  and  expressionless.  The  half-open  eyes  presi^nt  slug- 
gish or  inactive  and  usually  contracted  ])Upils.  The  conjunctiva  is 
usually  congested  and  insensible,  and  tlie  j)alj)ebral  reflex  is  wanting. 
All  forms  of  sensibility  are  alM>lisluHl.  The  sphincters  are  n^laxed  and 
the  limbs  limj).  There  is  usually  urinary  retention,  and  overflow  occurs 
later.  At  this  time  it  may  be  diflicult  to  determine  which  hemisphere 
has  been  injured.  Sometimes,  by  careful  examinati(»n,  the  paralyzed  side 
is  found  more  completely  relaxed  than  the  other,  in  which,  |XThaps,  some 
slight  resistjuice  to  j)assive  movements  is  present,  or  the  sound  limbs 
when  raised  do  not  fall  so  heavily.  There  is  even  from  the  first  a 
tendency  for  the  j)atient  to  direct  his  face  and  eyes  in  conjiKjaie  dcvia" 
lion  to  the  side  of  the  brain  that  contains  the  hemorrhage.  Tliis  indi- 
«it(?s  muscular  paralvsis  on  tlu*  side  from  which  thev  are  tunied.  This 
deviation  must  not  be  of  the  s])iismodic  sort,  which  has  an  oj>|)osite 
signifieane(\  At  first  all  the  cutaneous  and  muscle  reflexes  an;  tenijwr- 
arily  increased,  but  immediately  subside  and  tend  to  disapj)ear.  Some- 
tini(»s  they  show  most  dimiiuition  cm  the  j)aralyzed  side.  The  comatose 
cx>ndition  either  dee|K'ns  into  death  or  jmisscs  oft*. 

After  a  variable  {MTiod  of  hours  or  even  days  the  coma,  in  cases  not 
imnunliately  fatal,  gradually  yields  to  torpor,  in  which  the  ])atient  can  be 
roused  by  strong  and  esiwcially  by  ])ainful  stimulation.     He  pushes 
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■way  tlie  pinching  fingers  of  the  examiner,  mutters  a  little,  takes  a 
(iLf|>,  ijuii-k  iiis])iruti<)D,  or  ot)u-rM'ise  ninDiIests  diseomfuTt.  Then  he 
hears  luud  vuice-soiiuds,  and  finally  show^,  by  facial  e^xpre»siiin  and 
stti-miits  at  s]>e(«h,  that  lie  hat*  regained  partial  eont^cioueiiess.  If  nudis- 
Iarhe<I,  lie  relajises  iiitti  stertorous  sleep,  and  the  expired  air  piitlW  out  the 
flaliliy  eheek  of  the  [>aralyze<l  side  of  the  fucc  and  eticapes  throngli  the 
angle  of  Uie  moutli  on  tluit  side.     Finally  cousd()nsne.ss  is  restored. 

Shortly  after  the  slmke  the  rectal  lemju-rnlure  is  slightly  lowered,  but 
is  likely  tn  ri;*  a  little  above  norniii]  aft^'r  a  day  or  two.  In  all  isises 
after  a  few  hours  the  temi»erature  will  be  found  lugher  on  the  side  from 
which  the  eyes  are  avcrt«J — that  is,  on  the  jiamlyzed  side — than  on  the 
other.  This  is  true  of  the  face,  tnink,  and  extremities,  and  the  dif- 
ference amounts  to  fn>rn  I  °  to  2"  F.  At  the  same  time  thii*  warmer, 
puulvKetl  side  ofU-u  shows  iuereased  perspimtiim,  and  usually  an  in- 
tensifit^d  redness  and  eongestiwias  compareil  with  the  other. 

The  iiwtor  tom  in  tliis  variety  of  cerebral  hemorrhage  is  heniipiegic. 
After  consciousness  has  partly  returned  its  distribution  iiin  be  plainly 

ll(.  tu.-Kigbt  li>3iii|>uvds  wllb  ■[helii^  In  taaod.    I,  Onliniirr  riprtwion;  i,  tpuuiudlc 

(ieurniiDeil.  Usually  the  arm  is  much  more  affected  tlian  the  leg,  and 
ihe  face  shows  great  variations  of  inipliealion  in  dirteri'nt  cases.  In 
Mine  it  is  :K»rcvly  affected.  As  a  rule,  tlie  distal  ]><)rti<iii  of  tlie  limb  is 
much  more  tiHected  than  near  the  trunk.  The  Jiarul  thu>  sntters  pro- 
portii)nat/.'ly  more  than  the  arm  or  shoulder,  the  foot  th»n  the  thigh. 
Thp  mu^les  of  the  trunk,  being  paired  and  fully  represented  bilaterally 
in  the  wrtcx,  do  not  show  inncli  one-side*!  loss  of  power.  If  present, 
it  is  difficult  to  make  it  out  owing  to  the  general  weakness  of  the  patient. 
In  a  rare  c:ise  the  abdominal  muscles  were  found  aflW-ted  on  the  para- 
lywl  aide,  as  shown  by  the  greater  abdominal  distention  from  flatus  on 
that  siile.  The /'K-lnf  'i.ii/mmrfrif  offers  several  important  and  significant 
peculiarities.  Exropt  in  th.'  nnvst  in^^tances  it  is  only  the  lower  half  of 
tbufacinl-nerve  dl-iribulinn  that  is  much  im[Mii red.  The  frontal  and 
orhiailar  r^ions  -liow  but  liltle  lack  of  power ;  the  brows  are  raised,  the 
eve*  clone  and  open  nearly  as  well  as  ever.  In  the  lower  face  the  lack 
of  musHilar  power  and  toue  allows  the  mouth,  chin,  and  even  the  noee 
to  deriate  to  the  sound  side.     All  evluntary  attempts  to  use  the  labial, 
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nastil,  and  zygomatic  muscles  incrc»ase  the  deformity,  but  frequently — 
and  usually  in  emotional  expression,  as  in  laughing  or  weeping — the 
lack  of  symmetry  tends  t^)  disapinnir  (Fig.  80).  Only  when  the 
basal  giuiglia,  and  ])artitnilarly  the  thalamus,  are  seriously  invaded  by 
the  hemorrhage  do  emotional  expressions  intensify  the  one-sided ncss. 
Even  then  the  retention  of  |>oNver  in  the  up|K'r  half  of  the  face  distin- 
guishes this  j)alsy  from  that  of  disetise  of  the  seventh  nerve.  The 
conjugate  deviation  of  head  and  eyes  passes  away  as  consciousness 
returns,  but  the  iomfue  when  j)rotruded  turns  strongly  to  the  jMiralyzed 
side,  owing  to  the  weakness  in  tlu^  corresponding  g(»nioglossus.  With 
the  tongU(»  protruded  the  patient  can  not  move  its  tij)  across  the  mc*dian 
line  toward  tlui  sound  side.  This  lack  of  nmscular  j)ower  in  the  tongue 
and  lips  tends  to  muffle  and  thick(»n  the  npeechy  which  may  even  become 
niisal,  as  the  mff  palttte  shares  in  the  muscular  weakening  and  droops 
on  the  paralyzed  side.  Aphakia  is  not  onlinarily  j)roduced  by  capsular 
hemorrhage.  In  exceptional  cas(\s  the  lesion  imj)licates  the  cortico- 
peduncular  speech-tracts,  producing  a  variety  of  motor  apliasia  marked 
largely  by  ataxic  control  of  the  musck^s  of  speec»h-pn)duction. 

Sensory  Disturbances. — As  consciousness  returns  after  the  stroke, 
onlinarily  the  complete  cutaneous  insensibility  disap{)ears.  Only  in 
those  cases  in  which  the  lesion  destroys  the  sensory  pathway  in  the  i)08- 
terior  third  of  the  |H>sterior  limb  of  the  capsule  do  we  have  persistent 
heinianesUwrna  corresj)ondi ng  to  tiie  h(»miplegia.  This  identical  anesthetic 
field  is  sometim(\s  encounter(»d  in  hvsteria,  which  mav  indeed  he  induced 
by  the  shock  of  a  cerebral  hemorrhagic  as  well  as  by  any  other  accident, 
and  may  give  rise  to  a  jK'rplexing  combination.  Close  scrutiny  for 
other  evidence  of  antecedent  hvstiTia  should  be  made  in  all  such  eases. 
The  sensory  disturbance  in  the  limbs  is  usually  more  pronounced  toward 
th(Mr  distal  extremities,  where  the  ]>aralysis  is  also  always  most  marked 
and  persistent.  IhnnUtnopla  is  freijuently  present  immediately  after  the 
stroke,  but  usuallv  iKu^ses  awav  in  a  few  davs  with  the  other  8ensor\'  dis- 
turbances.  When  the  visutd  path  at  the  sensor}"^  crossway  is  injured, 
hemianopia  jK»rsist<.  Kven  when  the  jwitient  is  still  inclined  to  stujwr  it 
may  be  deteettKl  by  bringing  the  fingers  into  the  visual  field  first  from  one 
and  then  from  the  opjM)site  side.  Disturbance  of  oiher  special  nctiAejt  is  sub- 
ject to  the  siune  rule.  OfU»n  there  is  considerable  pain  and  sensitiveness 
in  the  paralyzed  limbs.  Severe  headaches  and  vertigo  are  uncommon 
until  the  hemiplegic  state  is  established,  and  even  then  they  are  rare. 

Trophic  disturbance  in  the  early  days  after  cerebral  h(»morrhage  is 
rare.  An  ainUe  hr(h(n'e  sometimes  apjieai's  over  the  buttock  of  the 
jiaralyzed  side,  and  in  a  few  days,  almost  in  a  few  hours,  attains  large 
dimensions.  Sueii  cases  almost  invariablv  soon  terminate  in  death. 
Rapid  emaciation  and  even  rapid  fattcnintj  are  encountered  at  times. 
Disturbance  of  tin*  medullary  nuclei  probably  accounts  for  temporary' 
albuminuria  and  (/li/rosuriay  which  are  incidentally  observed  in  some  ' 
cjises.  To  the  same  source*  some?  attribute  the  rare  gjistric  and  intestinal 
hrmorrhar/cM.  Ai'tor  the  first  week  a  rapid  elevation  of  temiwrature  is 
sometimes  produced  by  the  development  of  an  infectious  cerebriiis  about 
the  hemorrhagic  focus.     It  usually  ends  fatally. 
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THE  HEMIPLEGIC  STATE. 

The  hemiplegic  state  finds  a  usual  type  in  tlie  cases  that  survive  the 
stroke  of  cerebral  hemorrhage,  and  is  therefore  descril)ed  in  this  con- 
nection. It  must  not  be  overlooked  that  it  is  a  sequence  common  to 
manv  cerebral  and  spinal  lesions/  and  is  associated  with  some  neuroses. 
It  may  follow  :  (1)  Traumatic  lesions  of  the  brain  and  cord  ;  (2)  men- 
ingeal lesions  due  to  hemorrhage,  inflammation,  syphilis,  and  tubercu- 
losis; (3)  cerebral  lesions  due  to  hemorrhage,  softening,  tumors, 
abeoesses,  and  sclerosis ;  (4)  cerebrospinal  lesions  of  tabes,  multiple 
sclerosis,  and  general  paralysis  of  the  insane.  It  may  be  due  originally 
to:{l)  Intoxication  by  uremia,  diabetes,  alcohol,  lead,  mercury,  and  some 
caAon  compounds;  (2)  infections  from  pneumonia,  malaria,  typhoid 
fever,  puerperal  fever,  eruptive  fevers,  diphtheria,  influenza,  syphilis, 
and  tuberculosis ;  (3)  it  marks  some  cases  of  chorea,  hysteria,  and 
paralysis  agitans. 

In  cerebral  hemorrhage,  if  death  does  not  occur  during  the  first  three 
weeks,  improvement  in  the  paralytic  features  uniformly  appears  and  is 
progressive  for  several  months.  Finally,  all  gradations  arc  encountered, 
from  the  slightest  hemiparesis  to  complete  hemiparalysis.  In  a  well- 
marked  case,  in  which  at  first  the  hemiplegia  is  complete,  we  may  ex- 
pect some  return  of  voluntary  motion  after  ten  or  fifteen  days.  The 
lower  extremity  first  shows  improvement,  and  is  followed  by  the  face  and 
hter  by  the  upper  extremity.  In  six  to  eight  weeks  the  |)atient  may 
stand  and  perhaps  with  much  aid  walk  a  little.  During  this  time  a  not- 
able change  lias  appeared  in  the  reflexes  and  the  tone  of  the  paralyzed 
muscles  is  greatly  altered.  At  first  the  reflexes  are  abolished  or  greatly 
diminished  and  the  muscles  hang  limp  and  flabby  from  the  bones.  Grad- 
ually the  reflexes  increase  and  become  exaggerated.  Transient  stiffness 
and  rigidity  are  then  found  in  the  limbs.  Ankle-clonus,  rectus-clonus, 
and  even  wrist-clonus  appear,  and  with  the  temporary  rigidities  fore- 
shadow the  later  contractures.  The  increase  in  mvotatic  irritabilitv 
may  l)c  exix^cted  to  appear  during  the  third  week,  and  is  always  present 
sooner  or  later. 

Introduced  by  the  myotatic  irritability,  the  clonus,  and  the  fleeting 
attacks  of  rigidity,  the  period  of  late  contraduren  is  established  from  one 
to  four  months  after  the  stn)ke.  In  verj^  rare  cases  it  is  never  fully 
developed,  and  in  other  rare  cases,  owing  to  changes  in  the  trophic  cen- 
ters of  the  cord,  it  disappears  after  being  well  marked  for  years  and 
murfcular  atrophy  develops,  but  the  rule  is  that  onc<»  present  it  is  pro- 
gressive for  a  time  and  then  ])ermanently  remains.  Under  the  action  of 
this  contnieture  the  limbs  assume  characteristic  and  rigid  attitudes  that 
constitute  great  deformities.  It  sometimes  involves  the  fac(»,  which  is 
then  drawn  to  the  affected  side  and  gives  to  the  sound  side  a  false 
appearance  of  weakness. 

In  the  ^ipjter  extremity  tlie  flexors  predominate  to  draw  the  digits 
into  the  palm  of  the  hand,  to  flex  the  wrist,  to  pronate  theforeann,  and 
to  fix  the  ell)OW  at  a  right  angle.  The  extremity  is  usually  held  close 
to  the  chest.     In  these  vicious  positions  the  joints  become  ])ractically 
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soldered.  After  the  case  ia  somewhat  chronic,  if  the  fingers  or  wrist 
are  extended,  tliey  fairly  snap  back  to  their  flexed  positions,  and  the 
tightly  clenched  fingers  may  cause  trophic  lesions  in  the  palm.  In  cases 
of  long  standing,  probably  both  from  the  enforced  inactivity  and  trophic 
disturbance,  the  range  of  joint  movements  is  considerably  limited  irre- 
spective of  ttic  muscular  contnicture,  and  sometimes  this  appears  early. 


In  the  foiriY  extremilii  extension  prevails.  The  knee  is  held  quite  rigidly 
extended  and  there  is  a  tendency  to  e(]iii  no  varus,  so  that  the  foot  rolls 
over  on  its  outer  bonier.  Tliese  are  the  usual  Mintraetures,  and  give  to 
the  juiticnt  an  attUxuh  and  gait  that  is  very  distinctive.  It  will  be  re- 
called tliat  the  distal  inirtious  of  the  extremities  are  most  paralyzed,  and 


frofn  Ibe  bip ;  S,  bar- 


now,  ripiilly  fixed  by  tlie  eoiitractun-s,  they  are  moved  en  vtavue  by  the 
nius<'les  of  tile  [lelvie  and  Nlmnldcr  girdles.  In  icalkhiff  the  rigid  lower 
extremity  is  used  soni(-wliat  as  a  |>eg-lcg.  The  body-weight  is  carried 
on  the  Kounil  limb,  ovi-r  which  tlie  tnink  inclines,  and  by  body  and 
jwlvie  movements  the  I<)wer  limb  is  swung  forward,  the  dragging  toe 
describing  an  are-like  course  around  tlie  heel  of  the  sound  side.     Upoo 
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the  paralyzed  limb,  often  trembling  with  clonic  action,  as  upon  a  stilt, 
the  next  step  is  then  taken  by  the  sound  side,  aided  usually  by  a  cane 
or  crutch. 

A  marked  minority  of  cases  show  a  tyjxj  of  extension  in  the  up[icr 
extremity,  which  is  most  pronounced  at  the  elbow.  The  limb  is  held 
rigidly  by  the  side  of  the  body.  The  wrist  and  fingers  may,  though 
ven'  rarely,  also  be  extendtnl,  and  the  supinators  may  overbalance  tlie 
pKHiators.  Again,  flexion  may  predominate  in  the  lower  limb,  or  exten- 
sion may  be  present  in  the  upper  and  flexion  in  the  lower  limb,  or 
different  s^ments  of  the  same  limb  may  show  opposite  conditions  as  to 
flexion  and  extension.  This  late  rigiditj'  may  render  it  im])ossible  to 
demonstrate  the  muscle  reflexes,  which,  nevertheless,  are  greatly  exag- 
gerated. Like  the  myotatic  irritability,  the  late  contractures  are  due  to 
the  descending  degenerative  processes  in  the  motor  tracts  of  the  cord. 

The  paralyzed  limbs  show  marked  circulatory  disturbance.  They  are 
at  first  reddened  and  cyanosed.  The  blanched  spot  caused  by  finger- 
pressure  only  slowly  disappears.  Sometimes  they  are  sodden  with  per- 
spiration and  show  epithelial  variations,  either  by  increase  or  more  often 
by  decrease  of  growth  in  the  nails,  hairs,  and  epidermis.  They  are  cold 
later  on,  and  their  temperature  is  reduced  several  degrees  as  com|)ared 
with  the  sound  side.  At  times  there  is  marked  eilenia,  which  mav  come 
on  verv  earlv  in  the  case,  and  is  attributable  to  the  muscular  inactivitv 
and  lymph-stasis. 

A  phenomenon  is  often  noticed  by  hemiplegics  that  gives  rise  to 
&behope  of  returning  voluntary  movement  in  the  juiralyzed  limbs. 
Sometimes  without  volition  the  paralytic  hand  may  open  or  the  leg 
draw  up.  These  movements  are  perhaps  analogous  to  the  constant 
athetoid  features  that  develop  in  some  cases.  The  entire  upj)er  extrem- 
ity, over  which  the  patient  has  practically  no  control,  may  exe<'ute  such 
movements  as  raising  itself  over  the  head  in  conjunction  with  the  other 
arm  in  yawning,  stretching,  or  other  instinctive  act.  These  asHociatal 
motements  probably  result  from  the  bilaterality  of  their  cortical  re]>resen- 
tation.  Again,  if  the  hemiplegic  attemj)ts  to  write  with  the  soniul  hand, 
provided  it  is  the  one  not  formerly  used  for  that  ])urjK)se,  the  jxiralyzed 
haml  may  sometimes  be  seen  to  duplicate  the  motions  of  the  one  volun- 
tarily used.  Right-sided  hemiplegics  who  are  at  the  same  time  right- 
handed,  in  attempting  to  write  with  the  left  hand  sometimes  j)roduce 
mirror  xtriiing^  which  is  practically  the  normal  methml  for  left-handed 
individuals. 

(h  the  Hound  side  there  are  also  marked  disturbances.  The  rcflex(\s 
are  exajjjjerated  and  even  contracture  may  he  set  uj).  Tlie  inuscuhir 
rtn'n^h  is  reduced  from  ten  to  fifty  \^.y  cent.  Inc(M*)n]inati<)n  may  be 
pn)nounce<l. 

Complications. — The  hemiplegic  state  often  j)resents  sensory  com- 
plicaiiom.  Subjectively  these  consist  in  parestliesias,  such  as  findings 
of  heaviness,  dragging,  and  formication.  Sometimes  the  limbs  seem  to 
the  jtttient  to  l)e  entirely  gone.  Ohjcn^tively  we  may  have  heinianes- 
tlie!»ia  if  the  sensor}'  |X)rtion  of  the  capsule  is  injured,  and  xho  other 
sensory  disturbances  of  injur}'  to  the  great  crossway  may  be  added. 
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A  wide  raii^e  of  podhemipleffic  motor  complications  are  encountered. 
We  find  rhythmical  tremors,  as  in  hemiparalysis  agitans,  or  the  inten- 
tional variety  of  tremor,  as  in  multiple  sclerosis  of  limited  distribution. 
Irregular  movements,  like  those  of  chorea,  ataxia,  and  atlietosis,  are 
quite  common  on  the  aflected  side.  When  they  result  from  bilateral 
cerebral  lesions,  great  diagnostic  difficulties  are  presented.  The  pro- 
duction of  all  these  jmsthemiplegic  motor  symptoms  requires  that  the 
paralysis  should  not  be  (complete,  and  their  presence  implies  a  condition 
of  irritation  somewhere  in  the  jxith  of  the  U]>per  motor  neun>n.  This 
is  usually  furnishe<l  by  lesions  in  the  basal  ganglia,  especially  in  the 
optic  thalannis,  which  im])inge  U(>on  the  capsular  fibers. 

Among  the  trophic  coinplieations,  in  addition  to  the  early,  acute  bed- 
sore, the  pandyzed  side  may  present  indoleiit  ulcerations  over  the 
sacrum,  elbow,  or  heel.  The  amyotrophic  disturbance  already  mentioned 
may  come  on  within  a  few  days  of  the  stroke,  or  may  a])pear  late  in 
the  hemij)legic  historj^  and,  in  either  event,  must  be  attributed  to  inter- 
ference with  the  troj)hic  control  of  the  anterior  horns.  The  electrical 
nuictions  then  var^'  from  those  of  simple  quantitative  changes  to  the  re- 
action of  degeneration.  This  muscular  wasting  is  most  common  in  the 
upper  extremity,  and,  when  appearing  early  in  the  case,  is  of  ominous 
im|K)rt, 

It  would  also  seem  that  dynamic,  if  not  actual,  changes  in  the  an- 
terior horns  must  b<»  accountable  for  the  occasional  aciite  hyj)ertrophic 
nenrUia  that  develo])S  in  the  jniralyzed  limbs  in  the  early  days  after  the 
illness,  and  for  the  arthropathir  affect  ions  that  also  apjK?ar  at  that 
time.  These  are  sometimes  associated.  The  disease<l  joints  suggest 
rheumatism.  They  are  inflanuKl,  jminful,  hot.  The  joint-surfaces 
and  synovial  organs  raj)idly  disintegrate,  and  present  the  same  con- 
dition as  in  the  arthroj)athy  of  tabes.  When  ap]H»aring  early  this 
joint  affection  is  of  bad  import,  like  the  acute  decubitus  and  early 
amyotrophy. 

Hemij)legia  after  the  ordinarj^  capsular  hemorrhage  do<.»s  not  neces- 
sarily disturb  the  mimf.  In  t\w  old  it  may  precipitate  the  mental  de- 
terioration of  senility,  and  it  may  1h»  followcnl  by  organic  dementia. 

The  course  of  cerebral  hemorrhage  of  the  common  ty])e  may 
present  many  variations.  Death  may  occur  almost  instantly,  but  this 
is  exce])tional,  and  usually  the  n»sult  of  imnulation  of  the  ventricles. 
Death  may  cK*cnr  during  tlu*  coma  from  the  great  size  of  the  clot 
and  the  exhaustion  of  the  patient.  After  coma  has  disappeared  and 
before  contnictun*  has  dev(»lo]HHl,  death  may  result  from  cerebritis 
arising  from  infection  of  the  clot.  During  this  early  periwl  pneumonia, 
(»ften  caused  by  the  aspiration  of  food  or  drink,  sometimes  carries  off 
the  ])atient.  A  succession  of  hemori'hages  taking  place?  at  short  inter- 
vals, one  apoj)leetic  j)hase  succecKling  another,  are  nearly  always  fatal. 
Alter  the  initial  stroke,  and  usually  Ix'fore  the  termination  of  the  coma, 
there  may  be  a  sudden  increase  in  all  the  symptoms.  The  breathing 
becomes  rapid,  irregular,  stertorous,  the  unconsciousness  more  profound. 
The  reflexes,  if  jiartly  prescMit,  are  entirely  lost,  and  tetanic  s])asms  or 
convulsions  apjK'ar  on   the  paralyzed   side.     The  tem]>erature  Innrnds 
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upward  and  the  case  terminates  fatally  in  a  few  hours,  or  in  a  day  or  two. 
These  symptoms  are  due  to  the  hemorrhage  bursting  into  the  ventricles. 
If  the  fourth  ventricle  is  invaded,  nystagmus  appears  and  death  promptly 
follows.  In  the  so-called  ingravescent  apoplexy  the  hemorrhage  begins 
without  marked  stroke,  and,  steadily  continuing,  produces  the  apoplectic 
state  in  the  course  of  a  day  or  two,  finally  inundating  the  ventricles  and 
terminating  fatally. 

Recoveries  from  cerebral  hemorrhage  are  not  rare,  and  in  the 
majority  of  cases  the  hemiplegic  state  is  reached  and  the  stage  of  con- 
traetures  is  developed.  Very  exceptionally  the  hemiplegia  practically 
disappears.  This  is  only  possible  when  the  hemorrhage  has  affected  the- 
capsular  tracts  by  pressure  without  producing  rupture  of  their  fibers, 
and  then  the  clot  is  necessarily  small.  As  the  greatest  rarity  the  re- 
covery may  be  so  complete  that  no  trace  of  the  former  palsy  can  be 
discovered  by  clinical  examination. 

Clinical  Forms. — Cerebral  hemorrhage  presents  a  number  of  clini- 
cal forais,  the  most  usual  of  which  has  Ix^en  the  basis  of  the  preceding 
description.     Variations   in    localization   and   in   the   amount   of  ex- 
travasated  blood  endlessly  modify  the  tyi>e.     Witliin  the  field  of  the 
lenticulostriate  arteries  a  very  small  hemorrhage  may  produce  a  partial 
hemiplegia  or  a  monoplegia,  though  this  is  a  rare  form.     We  have  the 
occasional  form  of  hemiplegia  with  hemichorea,  or  hemiataxia,  or  hemi- 
athetosis.    There  is  the  fonn  of  hemiplegia  with  hemianesthesia  and 
another  in  which  hemichorea  and  hemianesthesia  are  combined.    A  rare 
form  consists  of  a  facial  monoplegia  with  hemianesthesia,  and  a  form 
presenting  hemianesthesia  and  motor  aphasia  has  been  noted.     Hemor- 
rhage into  the  posterior  lobes  of  the  brain  is  attended  by  the  apoplectic 
onset  or  insult  and  leaves  visual  or  aphasic  remnants  if  it  involves  the 
corresponding  radiations  and  patliways.     In  the  anterior  lobes  and  in  a 
iaige  portion  of  the  centnim  ovale  a  considerable  hemorrhage  may  take 
place  witliout  producing  lasting  symptoms.     In  these  hemorrhages  re- 
^ote  from  the  capsule  hemiplegic  symptoms  are  sometimes  present  at 
urst  and  then  disappear  as  the  traumatic  effect  of  the  ajwplexy  subsides. 
*^rimary  cortical  hemorrhage  is  exceptionally  encounterecl.    The  clot  is 
'Jsually  small,  owing  to  the  small  caliber  of  the  cortical  arteries ;  the 
*^kc,  therefore,  is  slight  or  absent,  but  stupor  and  semicoma  may  be 
pr^es^nt.     The  symptoms  produced  are  those  of  an  irritant  lesion.     If  it 
^^^Uts  in  the  mt)tor  zone,  repeated  limited  convulsions  of  a  Jacksonian 
^'Po  are  likely  to  occur  and  may  become  generalizcKl.     Hemorrhages 
*^^o  the  pons  and  medulla,  if  not  immediately  fatal,  give  rise  to  loeal- 
iziiig  symptoms  and  cranial-nerve  disorders  that  have  already  been  dis- 
cussed, including  the  numerous  cTossed  ])aralyses. 

Cerebellar  hemorrhage  usually  ])resents  a  very  sudden  onset,  but 
there  is  corres|)ondingly  much  less  disturbance  of  the  mind  and  eon- 
seiousness  than  occurs  in  the  cerebral  variety.  The  patient  falls, 
vomits,  and  exj>eriences  intense  vertigo.  Attempts  to  sit  <»r  stand 
greatly  increase  the  vertigo  and  vomiting  and  may  render  the  horizontid 
attitude  obligatory.  If  the  lesion  approaches  the  middle  ptKluncle,  forced 
movements  or  rigid  positions  may  be  induced.     These  may  imj)el  the 
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patient  strongly  to  the  right  or  left,  Imckward  or  forward,  and  in  the  re- 
clining ])osture  cause  marked  curving  of  the  trunk  in  certain  directions. 
Ataxia  and  asthenia  in  the  extremities  are  immediately  produced,  and 
tetanoid  spasms  may  apjwar.  Sensory  disturbances  are  fleeting  or 
abscMit.  Later  on  the  j>rej>onderance  of  symptoms  is  on  the  side  of  the 
lesicm  if  it  is  unilateral,  but  if  pressure  occurs  on  the  pyramidal  tracts 
above  the  decussation,  crossed  symptoms  are  presentcKl.  Cranial-nerve 
impainnent  is  likely  to  be  present  from  irritation  of  the  nuclei  and 
])ressure  on  the  floor  of  the  fourth  ventricle  may  induce  dangerous 
])neumogastric  complications.  Should  this  ventricle  be  flooded,  bulbar 
symptoms  are  induced  and  dt»ath  j)romptly  follows.  Much  similarity 
is  presented  by  attacks  of  hibyrinthian  vertigo,  and  in  a  first  attack  the 
diagnosis  may  be  im]K)ssible.  A  historj-  of  preceding  attacks  and  of 
ear  disease  is  significant.  If  the  cerebellar  hemorrhage  involves  the 
auditory  nerve,  the  two  sym])toni  groups  coincide. 

The  diagnosis  of  cerebnil  hemorrhage  is  often  diflicultand  sometimes 
impossible.  Its  considemtion  falls  into  two  parts  :  (1)  The  diagnosis 
during  the  ajM)j)lectic  state  and  (2)  the  diagnosis  after  the  ai)oj)lectic  state. 

Shortly  after  the  onset  of  the  stroke  we  have  to  ask  ourselves 
whether  the  Ciisi»  is  one  of  ftynvopfy  j}ou<(ynivff,  or  alcoholic  intoxi^ 
cation.  If  one-sideil  symptoms  can  be  detected,  all  of  these  conditions 
may  be  excluded,  and  each  has  some  distinctive  symptom  that  one  on 
his  guard  may  detect.  The  jwle  face,  fluttering  pulse,  and  sighing 
respiration  of  syncojw,  the  contracUnl  pupil  of  opium,  the  smell  of 
alcohol  oil  the  breath,  etc.,  are  suggestive,  and  taken  with  the  history 
of  the  onset,  when  obtainable,  are  nearly  sufficient.  But  cerebral  hemor- 
rhage may  come  on  during  drunktMuiess,  or  a  hemiplegic  case  may  be  given 
stimulants,  I  "^nnnia  is  more  difficult  to  differentiate,  and  may  occasionally 
counterfeit  all  the  indications  of  cen^bral  aj)oplexy  excepting  the  unilat- 
eral fla(»ciditv  and  the  facial  asvmmetrv.  Examination  of  the  urine  mav 
throw  light  on  the  situation,  but  it  is  to  be  remembered  that  the  condi- 
tions giving  risii  to  uremia  are  those  usually  associated  with  arterial  dis- 
ease in  the  brain.  Most  uremic  (^miatose  cases,  at  some  jKTiod,  j)resent 
motor  excitement  and  spasnKnlic  restlessness,  in  which  ])aralytic  features 
are  lacking.  The  coma  is  nirely  profound  at  first.  Meningeal hemorrh<tf/e 
may  be  cjisily  niist{»ken  for  cerebnil  hemorrhage,  as  stuj)or,  coma,  convul- 
sions, and  paralysis  are  produc(»d  by  lK>th.  The  meningeal  form,  however, 
usually  follows  injury,  and  conies  on  slowly  or  after  a  distinct  inter\'al. 
It  is  often  mark(Kl  bv  irritation  of  cnmial  nerv(»s  and  earlv  bilateral  con- 
vulsions.  The  epileptic  attack  usually  has  a  historj'  of  anterior  convul- 
sions, presents  clonic,  toin'c,  and  stUjK»rous  stages,  and  is  quickly  and 
completely  recovered  from.  Attacks  of  focal  epiicpmf  may  indicate  a  cor- 
ticiil  hemorrhage,  but  are  common  to  all  dis(»ase<l  conditions  of  the  cerebnil 
motor  surface*.  Ever^'  case  must  be  wirefullv  analvzwl,  and  often,  even 
then,  only  a  ])resumptive  diagnosis  C4in  be  finally  reachwl.  ITystena  in 
nirc  cases  jinMluces  an  imitation  of  cerebnil  hemorrhage*  that  is  extremely 
faithful  to  the  type.  The  attack,  however,  usually  ocenirs  under  circum- 
stances of  emotional  and  j)sy(^hical  disturbances  indicative  of  hysteria. 
The  age  and  clinical  histor)'  are  also  significant. 


CEREBRAL  HEMORRHAGE  AND  THE  HEMJPLEOIC  STATE,      207 

After  the  early  apoplectic  symptoms  have  persisted  many  hours  or 
have  subsided^  au  organic  lesion  can  usually  be  determined  from  the 
heraiparalytic  features.  The  important  question  regards  the  nature  of 
the  vascular  accident  Is  it  rupture  or  occlusion  that  has  token  place  ? 
Have  we  to  do  with  hemorrhage  or  with  infarction  ?  Are  we  in  the 
pre:sence  of  extra vasated  blood  with  a  tendency  to  encapsulation,  or  con- 
fit)nted  by  thrombosis,  the  precursor  of  softening?  It  is  a  question 
of  importance,  both  as  to  treatment  and  prognosis.  It  is  sometimes  an 
uasolvable  problem,  but  should  never  be  neglected.  At  the  end  of  the 
next  chapter  a  differential  table  is  given,  to  which  attention  is  now 
directed.  In  a  general  way  we  may  say  that  the  following  |>oints  favor 
a  diagnosis  of  cerebral  hemorrhage  :  Sudden  onset,  absence  of  syphilis, 
and  endocarditis,  the  presence  of  strong  cardiac  action  comparatively 
early,  high  arterial  tension,  marked  coma  and  cyanosis,  lowered  rectal 
temperature  and  raised  unilateral  temjierature,  convulsions  involving 
the  whole  of  one  side,  paralysis  involving  the  whole  of  one  side,  early 
improvement  in  the  paralysis  most  marked  in  the  leg,  lack  of  perma- 
nent slight  sensory  disturbances,  the  presence  of  complete  hemianes- 
thesia in  the  absence  of  hysteria,  the  development  of  postapoplectic 
tremor,  and  athetosis. 

The  topical  diagnosis  must  follow  the  general  considerations  laid 
down  in  the  discussion  of  the  subject  of  cerebral  localization.  Atten- 
tion is  again  called  to  the  fact  that  the  al)ove  description  is  dominated 
by  the  clinical  aspects  of  the  usual  capsular  variety  of  cerebral 
hemorrhage. 

Prognosis. — A  cerebral  hemorrhage  is  always  of  serious  import,  as 
it  is  a  conclusive  demonstration  of  wide-spread  and  threatening  arterial 
disease  in  the  encephalon.  However  slight,  it  implies  the  probability 
of  a  recurrence.  About  two-thinls  of  all  the  cases  survive  the  first 
attack,  one-third  the  second,  and  very  few  the  third.  The  size  and 
location  of  the  clot  are  imiK)rtant  considerations.  The  prognosis  is 
grave  in  pro[>ortion  to  the  violence  of  the  attac^k  and  the  depth  and 
duration  of  the  c<:)ma.  Coma  lasting  three  days  scddoni  ends  in  recov- 
ery. The  api>eanince  of  Cheyne-Stokes  respiration  or  indications  of 
ventricular  flooding  practically  mean  death.  The  occurrence  of  con- 
vukions  is  a  serious  feature.  Pneumonia  is  almost  invariablv  fatal. 
Acute  bedsore  and  acute  joint  disc»ase  are  usually  followe<l  bv  death. 
A  recurrence  of  coma  or  a  sudden  elevation  of  temperature  or  rejK'ated 
apoplectic  features  imply  a  fatality. 

Unless  there  is  some  improvement  in  the  paralysis  at  the  end  of  the 
first  week,  it  is  likely  to  be  permanent.  The  appeamncc  of  contractures 
implies  lasting  functional  loss  wherever  they  develop.  The  state  of 
contracture  commences  from  twentv  davs  to  three  or  four  months  after 
the  stroke.  Tlie  shoulder  and  hip  movements  improve  more  than  the 
knee  and  ellH)w ;  the  ankle  and  wrist,  toes  and  fingers,  ])rogressively 
decline  in  recuperative  prospects.  The  lower  extremity  siirpass<»s  the 
upper  both  in  ix)int  of  time  and  extent  of  recovery.  Considerable 
improvement  may  be  anticipated  during  the  first  two  or  three  months, 
and  then  much  slighter  progress  to  the  end  of  the  first  year  or  eighteen 
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months.  Thereafter  tlie  case  will  be  practically  stationary.  The  dura- 
tion of  lifi^  among  apoplectics  is  alM)ut  five  years,  according  to  Dana,  and, 
as  he  j)oiiits  out,  a  stroke  may  be  a  conservative  measure,  enforcing  an 
inactivity  that  j)re vents  arterial  strain  and  thereby  prolongs  life. 

Treatment. — If  a  iK»sitive  diagnosis  of  cen^bral  hemorrhage  is 
made,  immediate  active  treatment  should  be  instituted,  but  in  doubtful 
cases  a  masterly  inactivity — an  armc»d  neutrality — is  tlie  proi)er  course  ; 
there  are  numy  who  think  it  the  only  course.  The  im]K)rtant  indication 
is  to  reduce  arUrial  te/ixion,  to  discount  the  preasure  at  the  site  of  hem- 
orrhage. When  the  case  is  si»en  immediately  after  the  stroke  the  head 
should  be  raised,  an  icxi-cap  aj)plied,  and  faithful  (airotid  comprt^ssion  on 
both  sides  of  the  neck  emj)loved  for  forty  miiuites.  Meanwhile  the 
blood  should  be  directed  to  the  lower  extremities  by  having  them  swathed 
in  hot  com])rcsses  and  by  the  intelligent  application  of  mustard.  Three 
drops  of  croton  oil  on  the  tongue  serve  to  pnu^tically  bleed  the  patient 
into  his  abdominal  vess<'ls  and  at  the  same  time  unload  the  Intwels. 
Regarding  rene/tevtioH,  the  fon^es  are  still  divided.  In  plethoric,  con- 
gested, livid  cases  with  strong  cardiac  action  it  nuiy  pn)j)erly  l)e  used. 
Aconite  ami  veratrnm  are  by  some  accounte<l  e(|ually  valuable  to 
bl(»eding,  but  they  must  be  given  in  freciuently  rejwated,  comjKjtent 
doses.  For  instance,  aconitia,  ^j^^  of  a  gr.,  or  fresh  NorwoinPs  tincture 
of  venitrum,  two  drops  every  twenty  miimtes  until  effwts  are  produced. 
Bromids  and  ergot  are  only  mentioned  to  be  cond(»mned.  In  some 
C4ises  a  failing  heart  recjuires  active  stinuilation,  and  alcohol  and  strych- 
nin best  serve  the  purpose. 

In  most  c{is(»s  the  hemorrhage  reaches  its  maxinunn  within  three 
or  four  houi-s  and  the  damage  is  done.  Then^after  the  indication  for 
treatment  is  s(»lcly  to  preveni  a  rerurrnwe,  and  that  means  to  keep  the 
arterial  tension  down.  Ciuiet,  warmth,  li(|ui(l  diet,  if  any,  free  l)owels, 
cleanliness  to  prevent  bedsore,  the  administration  of  cardiac  stnlatives ; 
attention  to  the  bladder,  which  is  likely  to  distend  and  overflow  ;  <5ire 
t4»  ]>revent  aspimtion  ]meumonia,  from  ibiKl,  mucus,  or  a  septic  chju- 
dition  of  the  mouth,  and  rt'adiness  to  meet  recurrent  hemorrhages  or 
ingrav(»sc(Mit  aiM»plexy  by  carotid  pressure  will  answer  the  major  require- 
ment. Ligatiim  of  the  carotid  is  not  a  well-established  procecnling, 
and  carotid  compression  must  be  used  with  circumsj)ection  and  intelli- 
gence. In  the  aged  and  atheromatous  it  may  jmnluce  convulsions  or 
serve  to  increase  the  coma.  The  eftect  in  controlling  the  circulation 
may  be  observed  in  the  usually  prominent  and  throbbing  temj)onds  and 
in  the  color  of  tlie  face.  Suggestions  of  early  trej>hining  and  evacu- 
ating the  clot  have  b(»en  mad(\  If  rupture  of  the  motor  ])aths  o<*curs 
directly  the  (extravasation  of  blood  takes  place,  further  surgic^il  lacera- 
tion can  scarcely  improve  matters.  In  purulent  cerebritis  alnait  the 
clot  trephining  may  reasonably  be  attem])ted  in  this  othcnvisi*  fatal 
complication  to  dniin  su(»h  a  focus. 

As  s(K»n  as  the  a])opl(»ctic  coma  has  passed  away,  gentle  massage  of 
th(?  paralyzed  side  and  exercise  of  all  the  paralyzed  muscles  by  mild 
faradism  should  b(»  instituted.  The  purjK)se  should  be  clearly  in  mind 
to  secure  as  nmch  improvement  during  the  first  month  as  possible  and 
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to  pwtpoue  to  the  utmost  the  appearance  of  contracture.  A  muscle 
that  may  feebly  respond  to  volitional  control,  j)erhaps  to  the  associated 
acrion  of  the  sound  hemisphere,  is  rendered  perfectly  useless  by  con- 
tiacture.  From  the  first  extremely  gentle  passive  movements  of  all 
the  joints  to  their  full  range  should  be  employed  every  two  or  three 
hours.  Every  one  is  familiar  with  the  rapidity  with  which  muscular 
and  joint  stiffness  appears  in  cramped  positions  and  splinted  extremities. 
In  these  hemipl^c  cases  the  limbs  are  splinted  by  paralysis.  As  soon 
as  there  is  any  reappearance  of  voluntary  motion  the  patient  should  be  . 
encooraged  to  exercise  it.  These  measures  are  usually  postponed  to  the 
end  of  ten  days  or  a  fortnight  in  fear  tliat,  by  instituting  them  early,  the 
brain-lesion  may  in  some  way  be  increased.  Certainly  any  violent  or 
severe  measure  is  most  strongly  to  be  deprecated,  but  a  common-sense 
application  of  the  foregoing  directions  will  be  found  to  yield  encouraging 
reailts. 

When  contractures  appear,  every  effort  should  still  be  persistently 
made  to  counteract  their  deforming  effect.  We  are  familiar  with  the 
vicious  attitudes  they  produce.  In  the  upi^er  extremity  the  extensors 
should  be  encouraged  by  massage,  electricity,  and  forced  passive  move- 
ments to  overcome  the  usual  flexor  supremacy.  Similarly,  in  the  lower 
extremity  the  equinovanis  should  be  overcome,  if  ix)ssible,  by  stimu- 
hiting  the  antero-external  muscles  of  the  leg.  Rigidity  at  the  knee  is 
less  objectionable.  Every  additional  week  of  suppleness  may  mean 
increased  voluntary  control.  Now,  also,  the  patient  should  be  constantly 
enamraged  to  concentrate  his  attention  upon  the  paralyzed  side  and 
repeatedly  attempt  to  move  the  paralyzed  muscles,  aiding  the  effort  by 
the  simultaneous  use  of  the  sound  side  in  executing  the  wished-for 
movements.  Weakness  of  the  sound  side  may  defeat  efforts  at  walking, 
unless  the  patient  is  greatly  encouraged  and  strongly  su])j)orted.  The 
distrust  of  their  strength  and  preference  for  inactivity  must  sometimes 
be  actively  met  by  the  encouragement  and  authority  of  the  physician. 
After  t^vo  years  no  further  gain  is  to  be  expected,  but  even  then  loco- 
motion may  be  facilitated  by  orthopedic  apparatus  or  by  a  tenotomy  of  the 
heel-tendon.  There  are  xory  few^  hemiplegics  who  (»s(!ape  more  or  less 
persistent  medication  wnth  iofUd,  Aside  from  syj>hilitic  cases  it  can 
not  be  strongly  ui:^:ed.  As  a  treatment  of  the  basic  arterial  state, 
however,  it  often  has  a  legitimate  place,  and  therein  may  be  prophy- 
lactic of  a  second  attack  of  hemorrhage.  Too  often  it  seems  to  degrade 
the  patient's  general  health  without  corresponding  benefit.  It  should 
go  without  saying  that  general  hygienic  and  tonic  measures  are  always 
indicated.  The  enforced  inactivity  of  the  hemiplegic  favors  intestinal 
atony  and  cutaneous  sluggishness,  which  require  w^atchful  and  intelligent 
management 
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CHAIT^ER  VII. 

CEREBRAL  SOFTEPHNG. 

The  term  "  cerebral  softening  "  is  ojuin  to  objection  for  several  rea- 
sons, but  usage  has  confimied  its  rank.  "  Softening  of  the  brain ''  is  a 
lay  expression  usually  applied  to  dementia,  and  basid  U{K)n  somewhat 
erroneous  notions  of  the  condition  of  the  brain  in  such  cases.  By 
cerebral  Hoftening  is  here  meant  the  retrograde  process  in  vascular  terri- 
tories of  the  brain,  occasioned  by  arterial  obliteration  and  kn^l  depriva- 
tion of  blood-supply.  It  is  an  infarction  process  exactly  similar  to  that 
which  is  connnon  in  the  spleen  and  kidney.  The  brain-structure,  how- 
ever is  not  of  a  uniform  functional  value,  and  a  cerebral  infarct  in  the 
majority  of  instances  destn>ys  specific  brain-jiowers  instead  of  simply 
rcnlucing  the  capacity  of  the  whole,  as  in  the  alnlominal  organs  men- 
tioned. In  addition  it  gives  rise  to  secondary  conditions  similar  to 
those  following  cerebral  hemorrhage.  It  is  to  Virchow  that  we  owe 
our  first  exact  knowledge*  of  the  genesis  of  cerebral  softening.  Pre- 
viously the  softencM.!  atrophic  area  was  attributed  to  inflammation  or  some 
vague  morbid  pnKicss.  We  know  now  that  the  immediate  cause  of  the 
encephaloniahuMa  is  the  occlusion  of  the  cerebral  vessel  that  supplied 
the  diseased  j)ortion.  This  ()l)literation  of  the  lumen  of  the  artery 
arises  (1)  from  thrombotic  obstruction  developing  on  the  site,  or  (2) 
from  plugging  by  an  embolus  shirting  at  a  distance,  or  (3)  from  Iw^l 
thrombosis  following  the  lodgment  of  irritant  emboli. 

When  a  cerebnil  artery  is  (wcluded,  the  blcMnl-supply  of  a  tolerably 
definite  territorv  is  cut  oif  be(^use  of  the  anastomotic  defects  of  the 
cerebral  cinnilation.  In  the  case  of  a  siziible  vessel  the  center  of  its 
arterial  field  is  wholly  deprivKl  of  blood,  but  the  margin  is  only  rela- 
tively im|)oviTished,  jis  there  is  some  overla])ping  of  these  vascular 
territories,  by  slight  anastomoses  and  in  some  cases  by  direct  anastomotic 
relations  with  the  veins.  The  moment  an  artery  is  clostnl  its  distal 
]M)rtion  is  deprive<l  not  only  of  blood,  but  of  blo(Ml-pressure,  and,  aid(»d 
by  its  own  resiliency,  it  tends  to  collapse.  This  gives  ()])j)ortunity  for 
back  ])ressim*  fnm\  the  n^turn  or  venous  circulation,  and  the  territory 
d(»])rived  of  arterial  inflow  nuiy  b(KH)me  the  seat  of  venous  congestion. 
Moreover,  tlu*  art<Tioles  de])riv(Kl  of  their  nutrient  contents  are  disiM)sed 
to  prom])tly  degenerate,  and  thus  arise  the  punctate  hemorrhages  so 
commonly  found  in  comparatively  recent  rases  of  cerebral  thromlK)sis. 
Subseiiuently,  retrogressive  (changes  take  ])laee  looking  to  the  removal  of 
the  mortifying  focus.  Fatty  degeneration  and  phagocytosis  go  on  ni])idly. 
The  coloring-matter  of  the  extmvasjitetl  blood  finally  alone  remains. 
Repair  takes  ])lacc  about  the  focus  of  disease,  and  it  becomes  encapsulated. 
In  s<mie  infarcts  of  minor  size  cicatrization  t^nsues,  and  a  scar  is  left  to 
mark  the  location  of  the  vascular  lesion. 

Pathological  Anatomy. — The  first  effect  of  arterial  occlusion  is 
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to  cause  anemia  in  the  distal  portion,  and  the  territory  of  distribution 
becomes  blanched.  The  tissues  degenerate,  necrosis  follows,  and  white 
*)/?«u/u/  is  produced.  If,  from  the  return  circulation  and  local  punctate 
hemorrhages  the  strangled  area  becomes  suifused  and  infiltrated  with 
blood,  color  is  added  and  red  softening  is  presented.  Finally,  as  resorp- 
tion takes  place  and  degeneration  becomes  complete  a  yellow  color  from 
the  remnants  of  the  hemic  pigment  marks  the  softened  and  perhaps 
encapsulated  tissue,  giving  rise  to  the  name  ydUrw  sofiening.  The  three 
appearances  are  but  stages  of  the  same  process,  but  white  softening  is  not 
necessarily  followed  by  the  red  and  yellow  changes.  The  red  appear- 
ance, due  solely  to  the  hemorrhagic  element,  appears,  if  it  appears  at 
all,  after  a  few  hours  or  a  few  days,  de])ending  upon  the  activity  of  the 
venous  back  pressure  and  the  degeneration  of  the  arterioles. 

In  a  very  few  days  after  arterial  obstruction  lias  occurred  the  corre- 
sponding cerebral  tissue  presents  a  marked  appearance  of  degeneration. 
It  is  a  fact  of  practical  bearing  that  nerve-cells,  deprived  of  their 
nutritive  supply  for  about  forty-eight  hours,  are  permanently  ruined. 
The  softening  focus  is  infiltrated  with  serosity  and  the  cellular  and  neu- 
roglial elements  are  already  breaking  up.  The  myelin  separates  into 
droplets  and  is  rapidly  taken  up  by  migratory  leukocytes,  which  attain 
large  proportions  and  have  by  some  been  descril)ed  as  granular  bodies. 
The  degenerating  focus  shrinks  and  softens.  If  situated  beneath  the 
pia,  the  resulting  depression  is  filled  with  a  turbid,  milky  fluid,  and  the 
soft  meninges  are  thickened  and  highly  vascular.  It  becomes  impos- 
sible to  strip  the  pia  from  the  gyri  of  the  softened  area  without 
decorticating  them.  The  cortex  is  pale  and  friable,  the  white  substance 
softened  often  to  diffluence.  In  old  fix^i  of  softening  the  surrounding 
tissue  is  thickened,  especially  in  its  neuroglial  makeup,  and  presents  an 
indurated  wall  within  which  a  yellowish  fluid  sul)stance  containing  fat- 
crystals  and  amorphous  matter  represents  the  former  cerebral  structure. 
Yellow  softening  may  be  found  at  the  (»nd  of  six  weeks,  but  is  a  feature 
of  old  lesions.  These  may  even  become  calcareous.  Cicatrization — the 
fibrous  obliteration  of  small  softenings — has  been  already  mentioned. 
In  some  cases  the  softened  focus  becomes  infected,  as  bv  an  eml)olus 
from  infectious  endocarditis,  or  from  pneumonia,  or  from  any  infection 
atrium,  and  a  secondary  true  encephalitis  is  developei^l.  This  rapidly 
giX's  on  to  abscess  formation,  frequently  with  putrid,  offensive,  gangren- 
ous contents.  Thromlx)sis  occurring  in  the  |K»rforating  arteries  of  the 
base,  which  are  entirely  without  anastoniost^s,  or  in  the  deep  cortical 
branches  which  penetrate  the  centrum  ovale,  j)r(Kluces  rounded  islets  of 
necn)sis,  which  in  time  may  become  encapsulated  and  contain  only 
serous  fluid. 

At  the  seat  of  arterial  obliteration  arisiu;;  from  local  thrombosis  we 
find,  in  recent  cases,  a  partially  or  completely  organizcnl  clot  adherent  to 
a  spot  or  ring  of  endarteritis  or  atheromatous  thick(»ning.  An  embolus 
does  not  at  first  present  adhesions  to  the  intima.  It  may  be  made  up  of 
pure  fibrin  from  the  endocardium,  or  calcareous  |xirticles  originating 
in  cardiac  or  arterial  atheroma.  Hydatids,  lilaria,  and  any  minute 
substance  finding  access  to  the  blood-stream   may   furnish  a  cerebral 
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embolas.  In  alx)iit  nine  cases  out  of  U»ii  it  originates  in  or  near  the 
heart,  and  in  fortunate  cases  the  exact  location  of  its  origin  has  been 
detected.  Onlinarily  an  enibohis  lodges  at  the  branching  of  an  artery, 
from  which  point  the  thrombotic  fibrin  deiK)sit  extends.  If  the  em- 
bolic mass  be  calcareous,  it  may  abrade  the  intima  and  give  rise  to  a 
dissecting  aneurysm,  which  in  turn  lt»ads  to  occlusion  and  thrombosis. 
The  size  of  the  softening  depends  entirely  U{)on  the  size  and  relations  of 
the  occhidwl  vessel. 

The  loc(Uion  of  cerebral  Hofteniiuj  is  more  fre(|uent  on  the  left  than 
on  the  right  side  of  the  brain.  The  left  middle  cerebral  is  e8i>e<»ially 
selected,  and  its  perforating  or  basilar  are  more  frecjuently  involved  than 
its  cortical  branches.  This  is  due  perhaps  to  the  fact  that  cardiac 
emboli  following  the  direct  route  tend  to  enter  the  vessels  that  most  con- 
form to  the  straight  line  of  their  momentum.  These  are  also  the 
favorite  seats  of  atheroma.  The  anterior  c^psulogangliar  n»gion  is  the 
most  common  site  of  cenjbral  softening,  followed  in  decreasing  fix»<jiu»ncy 
by  the  i)osterior  capsulogangliar  region,  the  cortical  territory  of  the 
middle  cerebral,  that  of  the  iK>sterior  cerebral,  then  that  of  the  ant<Tior 
cerebnil.  Softening  is  rare  in  the  cerebellum  and  in  the  bulb,  except 
in  syphilitic  endarteritis,  which  frcK|uently  implicates  the  bniin-stem. 
In  rare  cases  we  encounter  a  bilateml  and  symmetrical  soft;(»ning.  In 
some  instanc(»s  this  may  be  exj)lained  by  thromlM)sis  or  embolism  start- 
ing in  the  circle  of  Willis.  For  instance,  an  athen)matous  patch  at  the 
bifurcation  of  the  basilar  may  furnish  a  ])lug  to  the  left  side,  and  circu- 
lation on  that  side  Inking  ])ro]K»rti<)nately  nnluced,  the  next  embolus  goes 
to  the  right  si<le.  In  some  cases  there  are  numerous  foci  of  softening. 
Softening  may  attect  only  the  gray  cortex,  or  the  white  subcortical 
substiuice,  or  l)oth.  The  extent  of  necrosis  de])end8  always  on  the 
damaged  arterial  sup|)ly.  If  the  Sylvian  trunk  be  occluded,  the  entire 
sensorimotor  zone  is  softenc»d  as  well  as  the  subcortical  white  substance 
as  deej)  down  as  the  basjil  ganglia.  If  the  thrombosis  or  arterial  stagna- 
tion im])licates  only  the  short  corticjil  branches,  local  death  of  the  brain- 
mantle  alone  may  follow.  Again,  if  the  arterial  disturbance  affects  the 
long  penetniting  arteries  that  tnivei>K^  the  cortex  to  su])])ly  the  centrum 
ovale,  the  cortex  may  be  sparwl.  Post-mortem  findings  of  tH)rresj>onding 
significance  have  been  noted. 

Etiology. — The  ultimate  causers  of  cerebral  softening  are  those  of 
the  arterial  <liseases,  aln^ady  c<msidered,  that  underlie  thrombosis  and 
eml)olism.  In  a  rough  way  we  may  say  that  thromlK>sis,  usually  a 
sequence  of  atheroma  an<l  arteriosclerosis,  pertains  to  advanced  age, 
alcohol,  lead,  gout,  ami  syphilis,  and  that  eml)olism  is  an  accident  of 
left  endocarditis  due  to  acute  rheumatism  and  the  infections  of  pneu- 
monia, ty])hoid,  diphtheria,  the  puer]>erinm,  etc.  As  a  presumptive 
rul(»,  we  may  also  say  that  cortical  softenings  are  commonly  due  to  em- 
bolism and  occur  most  frequently  in  youth  ;  that  those  of  the  central 
area  are  due  to  thrombosis  and  take  place  in  advanced  years.  Throm- 
l)osis  is  favored  by  a  weak  heart  and  sluggish  arterial  current  of  low 
tension,  ccmditions  ordinarily  found  in  cachectic  and  marantic  jiatients 
and  favonnl  by  sleep.     Embolism  is  favored  by  any  act  that  throws  a 
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load  upon  the  heart  and  produces  cardiac  stimulation.  Vigorous  mus- 
cular eflTorts,  sudden  emotion,  or  merely  rising  to  the  feet  from  a  reclining 
position  may  start  an  embolus  when  friable  arterial  or  cardiac  vegetations 
exist  Very  exceptionally  a  cerebral  artery  is  obliterated  by  conditions 
arising  outside  its  lumen,  as  by  a  rapidly  growing  tumor  or  other  com- 
pression condition  acting  with  some  degree  of  promptness.  Unless  the 
compression  is  brought  rapidly  to  bear,  the  circulation  is  able  to  adjust 
itself.  Heredity,  sex,  age,  temperature,  barometric  pressure,  and  the 
seasons  are  of  much  less  significance  than  in  cerebral  hemorrhage. 

Symptoms. — The  early  symptoms  of  cerebral  softening  are  domi- 
nated by  the  rapidity  with  which  the  arterial  current  is  extinguished 
and  by  the  importance  and  size  of  the  vessel  involved.  As  a  matter  of 
&et,  embolism  is  capable  of  producing  instantaneous  blocking  of  the 
arterial  lumen,  and  symptoms  of  great  violence  at  the  onset  to  some 
degree  indicate  embolism  if  hemorrhage  is  excluded.  On  the  other 
hand,  while  thrombosis  usually  produces  progressive  symptoms,  a  slowly 
growing  thrombic  arterial  lining  may  cause  a  sudden  deposit  of  fibrin 
from  the  blood,  and  intense  symptoms  are  thereby  precipitated.  Again, 
a  small  embolus  may  only  partially  choke  the  blood-current,  and  the 
slowly  developing  occlusion  is  marked  by  the  deliberately  advancing 
symptoms  and  prodromata  of  the  stroke.  Cerebral  thrombosis,  therefore, 
presents  both  (1)  an  abrupt  and  (2)  a  progressive  onset,  with  different 
cerebral  symptoms  immediately  resulting,  but  with  the  same  terminal 
conditions. 

The  Abrupt  Onset. — With  none  or  only  momentary  confusion  the 
patient  has  a  stroke  or  cerebral  attack,  followed  by  loss  of  conscious- 
ness, perhaps  even  by  the  development  of  coma.  Hemiplegia  develops, 
consciousness  returns,  and  more  or  less  jiaralysis  persists.  In  about  an 
equal  number  of  cases  consciousness  is  not  lost,  though  the  paralysis  is 
as  quickly  developed,  and,  as  a  rule,  the  mental  subjugation,  the  cerebral 
insult,  is  less  than  in  hemorrhage.  Many  cases  are  attacked  during 
sleep,  and  awake  at  their  usual  hour  with  no  appearance  of  stupor  and 
with  their  ordinary  mental  brightness.  A  very  significant  feature  of 
thrombosis  affecting  the  cortical  circulation  is  the  Jacksonian  or  limited 
convulsions  which  are  commonly  presented,  and  which  tend  to  repetition 
during  the  early  hours  and  days  of  the  illness  without  great,  often  with- 
out any,  disturbance  of  consciousness.  Distinguishing  softening  from 
hemorrhage,  we  seldom  encounter  the  retardtd  pulse,  the  subnormal 
temperature,  unilateral  heat,  the  congested  face,  the  respiratory  diffi- 
culty, and  the  prolonged  coma  so  characteristic  of  a  ruptured  cerebral 
vessel.  In  a  fair  proportion  of  all  causes  of  thromlx)sis  the  early  symj)- 
toms  are  progressive.  A  monoplegia  becomes  a  hemiplegia.  Paralysis 
beginning  in  the  leg  invades  the  entire  extremity,  reaches  the  upper 
limb,  implicates  the  face,  disturbs  speech  if  on  the  left  side  of  the 
brain,  and  finally  the  hemiplegia  is  complete.  This  is  due  to  the 
thrombus,  by  gradual  increase,  backing  down  the  artery  from  its 
original  place  of  development,  and  if  it  extend  into  the  circle  of 
Willis  the  opposite  Sylvian  artery  may  be  blocked.  AVhen  the  bnsilar 
is  invaded  bulbar  symptoms  usher  in  a  fatal  termination.     Thrombosis 
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beginning  in  the  branches  of  the  middle  cerebral  may  first  produce  an 
aphasia ;  lower  facial  jmralysis  and  loss  of  power  in  the  limbs  of  the 
same  side  may  then  be  gradually  added.  A  knowledge  of  the  distribu- 
tion of  the  arteries  to  the  motor  region  makes  clear  the  sequence  of 
events. 

The  Progressive  Onset. — When  the  arterial  obliteration  is  a  slow 
process  and  the  caliber  of  the  vessel  is  gmdually  reduced,  disturbances  in 
the  poorly  irrigated  cerebral  district  are  likely  to  be  manifested.  In 
the  case  of  a  cortical  vessel  this  is  the  rule.  The  patient  complains 
of  more  or  less  transient  or  i>ersistent  sc»nsations  of  fullness,  heaviness, 
formication,  weakness,  pain,  or  other  vague  discomfort  in  the  face  or  in 
one  extremity,  or  merely  in  the  distal  jMirt  of  an  extremity.  The  face 
at  the  same  time  may  show  transient  weakness,  the  leg  may  be  dragged 
a  trifle,  and  a  little  clumsiness  may  be  noticed  in  the  finer  finger^move- 
ments.  Sjwech  ver}'  often  is  disturbed,  prest^nting  various  slight  aphasic 
indiciitions.  Any  or  all  of  these  symptoms  arc  likely  to  be  most  marked 
toward  night  or  after  fatigue.  They  indicate  a  local  anemia  of  their 
resjKJctive  cerebral  mechanisms  and  a  lowered  nutrition  that  translates 
itself  in  paresthesias  and  jmresis  and  foreshadows  paralysis.  In  many 
cases  the  cortical  irritation  shows  itself  in  twitchings  in  the  face  or  in 
the  extremities,  or  in  a  sudden  thickness  of  si)eech. 

Grou])s  of  such  symptoms  may  api)ear  several  times,  lasting  for 
a  day  or  two,  tlien  ]>nicti«illy  recede  for  some  weeks  or  months. 
Finally  they  return  with  more  bruskness  and  severity,  convulsions  may 
ensue,  the  thn)mbosis  is  complete,  and  pandysis  is  permanently  estab- 
lished. As  already  i)ointed  out,  complete  deprivation  of  blood-supply 
for  two  or  three  days  induces  irreparable  loss  of  function  in  cortical 
cells  and  entails  their  destruction. 

This  progressive  loss  of  cortical  circulation  is  to  some  extent  a  part 
of  the  physiology  of  senile  involution.  The  blood-current  becomes 
gradually  weaker  and  the  arterial  channels  ])rogrc»ssively  diminished  in 
capacity.  The  heart  loses  its  force ;  the  fine,  delicate,  cortical  vessels 
are  most  affecttnl ;  circulatorj'  stagnation  in  the  brain-mantle  is  favortnl, 
nutrition  fails,  psychical  and  motor  and  sensory  functions  are  retluced 
in  activity,  and  dementia  is  inevital)le.  In  the  brains  of  the  aged, 
multiple  foci  of  softening  are  commonly  encountered. 

The  paralytic  state  may  thus  be  established  suddenly  with  or 
without  an  a]>oplectic  state,  or  may  advance  by  steps  and  be  i>re- 
cedt^d  by  numerous  warnings  and  significant  symptoms.  Softening 
onc«  established  has  the  tendency,  as  has  already  lK»en  indicated,  to 
invade  adjoining  cerebral  areas,  related  through  the  arterial  supply. 
Hemiplegia  and  tlie  hemiplegic  state  are  common  rc»sults.  In  cases  of 
sudden  onset,  es]>ecially  if  marked  l)y  an  apoplectic  seizure,  the  hemi- 
plegia is  usually  complete  and  severe.  In  cases  of  less  active  onset, 
and  esiKJcially  in  those  of  gradual  development,  the  functional  loss  is 
less  profound  and  there  is  a  greater  ten(len<»y  to  subsequent  recession, 
leaving  only  a  monoplegia  or  a  monoparesis.  The  paralysis  may  be 
monoplegic  fn)m  the  first,  and  softening  is  tlie  most  common  source  of 
the  cerebral  monoplegias.     In  the  same  way  aphasia  alone  may  indicate 
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the  cortical  disease.  Persistent  aphasia  in  all  its  varieties,  nine  times 
out  of  ten,  is  due  to  cerebral  softening.  In  the  same  way  the  «)rtical 
areas  of  half-vision  may  be  destroyed,  or  any  given  cortical  function 
n^iv  be  singly  selected  for  abolition* 

The  paralytic  state  due  to  softening  presents  practically  the  same 
course  and  final  deformities  that  mark  it  when  resulting  from  cerebral 
hemorrhage  (see  p.  201).  At  first  flaccid,  the  permanently  pam- 
Irzed  limbs  show  increased  reflexes  after  vXyowi  three  weeks,  and  the 
usual  contractures  are  develojxKl.  If  the  paralysis  in  a  given  member 
remain  unimproved  at  the  end  of  the  first  week,  it  is  likely  to  be 
permanent  The  tendency  to  recession,  to  progressive  improvement,  is 
bv  no  means  so  marked  as  in  hemorrhage.  While  the  traumatic  shock 
to  the  brain  is  less,  the  destruction  is  relatively  greater. 

Sensory  dlBturbanceSy  which  in  hemorrliage  ordinarily  disappear 
promptly,  are  commonly  persistent  in  the  paralytic  state  after  softening. 
Their  persistence  imlicates  a  cortical  lesion  unless  hemiplegia  and  hemi- 
anesthesia coincide,  when  the  sensory  crossway  is  involved,  whatever  be 
the  lesion,  hysteria  being  excluded.  The  senson^  disturbances,  after 
cortical  softening,  are  paresthetic,  not  anesthetic.  This  is  due  to  the 
stratification  of  cortical  function,  sensation,  muscular  sense,  and  motion 
being  represented  at  increasing  depths  in  the  st»nsorimotor  zone,  as 
described  on  page  156.  That  sensation  is  not  abolisluKl,  but  is  only 
disturbed,  is  due  to  its  complete  bilateral  representation  in  the 
hemispheres. 

Course. — ^As  cerebral  softening  is  a  brain  accident,  the  result  of 
arterial  disease,  like  hemorrhage,  it  may  present  all  gradations  of  severity 
and  extent  and  numerous  clinical  forms.  Cases  marked  by  abrupt  onset 
with  a  well-nuirked  apoplectic  phase  may  sink  into  coma  and  die.  In 
proportion  as  the  onset  is  gradual  the  tendency  to  immediate  death  is 
lessenetl,  excepting  in  those  instances  where  progressive  invasion  of 
vascular  territories  shows  that  the  thrombotic  process  is  advancing 
towanl  the  circle  of  Willis.  The  paralysis  or  aphasia  once  definitely 
developed,  there  is  still  a  tendency  to  improvement,  which  is  less 
marked  than  in  corresponding  cases  of  cerebral  hemorrhage.  Should 
the  softened  focus  become  infected,  an  acute  punilent  encc^phalitis  is 
likely  to  carr\'  off  the  patient.  This  complication  is  marked  by  ele- 
vation of  temperature,  sometimes  by  somnolence,  usually  by  convul- 
sions referable  to  irritation  in  or  about  the  diseastKl  area,  and  is  fre- 
quently associated  with  a  pneumonia  or  an  acute*  bedsore.  Months  and 
years  after  the  onset  of  the  disease  the  softenwl  focus  still  constitutes 
an  irritant  brain-lesion  which  may  (*ause  epileptoid  convulsions.  It 
may  have  a  bad  influence  on  the  integrity  of  the  mind  and  be  followixl 
by  insanity.  The  hemiplegic  state,  when  once  developtnl,  presents  the 
coraraon  features  and  indications  described  in  the  pnH»tKling  chapter. 
When  multiple  softenings  occur,  the  cliirieal  pictun*  is  much  mmlified. 
A  right  facial  paresis,  with  aphasic  symptoms,  may  accomj^any  a  left 
brachial  monoplegia. 

Diagnosis. — The   diagnosis  of  cerebral    softening   often    pr(\sents 
many  difficulties  and  sometimes  is  impossible.     In  the  great  majority  of 
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cases,  liowevcr,  a  careful  scrutiny  of  all  the  data  enables  us  to  make  a 
positive  diagnosis,  and  in  a  fair  share  of  the  remaining  cases  a  strong 
presumption  can  be  established.  The  question  primarily  concerns  the 
arterial  occlusion.  After  the  age  often  and  up  to  forty  a  paralytic  attack 
suggests  embolism  or  syphilis.  Endocardial  disease,  a  rc^cent  history 
of  acutc»  rheumatism  or  infectious  fever,  sjKiaks  strongly  for  emlx>lism. 
Practically  a  diagnosis  of  embolism  can  not  be  made  in  the  absence  of 
cardiac  symptoms.  After  the  age  of  seventy  years  the  presumption  is 
again  in  favor  of  softening,  but  from  forty  to  sixty -five  or  seventy 
hemorrhage  is  the  commoner  cause  of  paralysis.  A  history  of  syphilis, 
plumbism,  or  alcoholism  suggests  softening. 

The  mode  of  onset  may  clearly  indi(^te  softening.  PnKlromata  and 
the  gradual  [laralytic  invasion,  localized  spasms,  monoplegias,  aphasias, 
and  limited  jMiresthetic  areas  are  indicative  of  softening.  The  dispropor- 
tion between  the  j>amlysis  ami  the  apoplectic  f(»atures  suggests  soften- 
ing. A  complete  hemiplegia  without  a  sti'oke  can  not  be  due  to  hemor- 
rhage. A  i>ale  face,  weak  heart,  normal  temj)ei"ature,  and  practically 
undisturbed  consciousness  all  favor  softening  as  the  cause  of  a  paralytic 
attack.  Multiple  i)alsics  and  bilateral  palsies,  espwially  if  synmietrical, 
are  usually  due  to  softening.  Softening  occurs  often  during  sleep  and 
under  conditions  of  low  arterial  tension,  except  in  eml)olism.  After  the 
jximlysis  lias  been  established  it  is  likely  to  persist,  though  in  children 
and  young  adults  it  may  notably  improve. 

Many  of  the  clinical  features  of  softening  are  produced  by  tumors, 
but  onlinarily  new  gmwths  have  a  more  insidious  course  and  present 
the  cardinal  sym])t()ms  of  hwidache,  vomiting,  optic  neuritis,  and 
vertigo.  Cerebral  abscesses  usually  furnish  a  history  or  evidence  of 
injur}'  or  otitis,  but  a  softened  area  may  be  infected  and  break  down 
into  an  absc(»ss.  It  is  with  cerebral  hemorrhage  that  softening  is  most 
confused.  They  have  many  common  ]X)ints.  For  instance,  syphilis 
and  aUroholism  may  cause  both,  and  both  have  apoplectic  onsets  and 
j)aralytic  setjuels.  In  some  instances  the  differential  diagnosis  can  only 
be  made  out  in  the  light  of  i\m  subse(juent  course  of  the  disease,  and 
in  a  diminishing  number  of  cases  it  seems  quite  imjwssible  to  make  it. 
The  following  table  of  probabiliti(»s  will  serve  to  show  the  direction  a 
presumptive  diagnosis  should  take  : 


Table  of  Differential  PRonABiLiriEs  ix  Cerebral  Hemorrhage  and 

Thrombosis. 


rRKDISPOSINO 

Conditions. 


Hkmorkhaok. 


TlIKOMIW)8I8. 


Frequent  before   three  years  of  Common  in  old  age  and  in  .young 
aj?e,   and   l»etween   forty  and  ^      adults, 
sixtv. 


Peri-art-eritis  and  miliary  aneur-  i  Kndart^ritis,  atheroma,  endoear- 
ysm  the  usual  antet'e<ient.         |      <litis,  and  cachexia'. 

Heredity  often  marked.  |  Heredity  rare. 


CEREBRAL  SOFTENING. 
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Table  of  Dipfebential  Probabilities  in  Cerebbal  Hemorrhage  and 

THRoyiBOSis.^{Coniinued. ) 


IKCITINO 
COXDinOKS. 


OXSET 
C05DITIOK8. 


OOURSE. 


llEMORRHAQE. 


Thrombosis. 


High  arterial  tension. 


Low  arterial  tension. 


Excitement,  effort,  or  shock. 


No  prodromata. 


Karely  excitement  or  effort,  ex- 
cept in  embolism.  Sleep  favors 
it 


Prodromata  common. 


Sodden  stroke  usoaL 


Coma  marked. 


Rectal  temperatare  reduced,  and 
surface  temperature  elevated 
on  the  paralyzed  side. 


Congested  face  ;  respiratory  diffi- 
culties. 


Pulse  slow,  fhll,  bounding. 


Motor  loss   usually  hemiplegic 
and  fully  developed  at  once. 


Complete  stroke  rare. 


Coma  slight  or  wanting. 


Temperature  usually  unchanged. 


Pale  face  :  no  respiratory  disturb- 
ance. 


Pulse  weak,  soft,  often  frequent. 


Greneral  convulsions  common. 


Rapid  improvement  in  motion. 


Motor  loss  often  monoplegic  and 
inclined  to  extend. 

Limited  convulsions  common. 

Slow  motor  improvement.  Ex- 
tension of  paralysis  often  ob- 
served. 


Foot  usually  gains  more  rapidly 
than  hand. 


Anesthesia  usually  fleeting. 


Foot  often  gains  less  than  hand. 


Paresthesia  persists. 


Persistent  aphasia  exceptional. 


Postplegic  athetosis,  trembling, 
and  chorea  common. 


Persistent  aphasia  and  other  cor- 
tical symptoms  common. 

Postplegic   athetosis,  trembling, 
and  chorea  uncommon. 


Postplegic  convulsions  rare. 

Spasmodic  weeping  and  laughter 
common. 


Postplegic  convulsions  common. 

Spasmodic  weeping  and  laughter 
exceptional. 


Prognosis. — Cerebral  softening  is  an  accident  following  such  a  wide 
variety  of  diseases  and  conditions  which  provoke  the  endarterial  ])rocess 
of  thrombosis  that  prognosis  can  not  be  generalized.  Everv'  case  has  its 
own  indications.  The  tendency  to  immediate  death  is  less  than  in  hem- 
orrhage, but  the  appearance  of  pneumonia,  or  an  acute  bedsore,  or  a 
sudden  elevation  of  temjwrature,  even  of  moderate  degree,  indicates  a 
grave  complication  and  a  probable  fatality.  In  embolic  cases,  if  it  is 
probable  tliat  the  embolus  is  infecteil,  as  in  infectious  endocarditis,  dijdi- 
theria,  and  the  exanthemata,  the  outlook  is  much  darkened  by  the 
probability  of  acute  infectious  encephalitis  being  set  up  in  the  softened 
area,  to  be  followed   by  abscess  and  probably  by  death.     Advanced 
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years  are  against  the  imtient.  In  every  case  the  prognosis  should  be 
held  in  reservation  for  a  week  until  it  is  evident  that  the  thrombosis  is 
not  spreading  and  that  local  infection  has  not  occurred.  The  temi)era- 
ture  is  here  a  valuable  guide.  Persistent  severe  convulsions  commenc- 
ing early,  j)erhaps  present  at  the  onset,  are  of  grave  significance.  Tliey 
\^n\\t  to  the  cortex  and  meninges  on  the  one  hand,  or  to  the  neighbor- 
ho(xl  of  the  lateral  ventricles  on  the  other.  The  secondary  implication 
of  the  meningiKs  or  ependyma  over  the  softened  areji  is  usually  limited, 
but  in  infecte<l  cases  it  may  lead  to  a  generalized  proc^»ss  of  the  utmost 
gravity.  When  the  first  fortnight  has  jMissed,  the  paralytic  state  may  be 
considered  establisheil.  Contractures  and  deformities  are  thereafter 
develojMHl,  as  in  hemorrhage.  The  hemiplegic  state  presents  nothing 
dissimilar  to  that  following  arterial  rupture,  and  has  been  described  in 
a  ])revious  chapter.  The  condition  presenteil  by  a  given  case  of 
softening  at  the  end  of  the  first  month  is  likely  to  be  permanent.  This 
is  esjK^cially  tnie  after  middle  life.  There  is  also  the  possibility  of 
epileptoid  attacks  following  at  any  time,  and  the  persistence  of  the 
endarterial  disc»ase  or  its  genenUized  presence  constitutes  a  continual 
mena(*e.  This  is  particularly  tnie  in  multiple  softenings  and  in  the 
bilateral  forms  such  as  that  which  furnishes  a  pseudobulbar  jwlsy. 

Treatment. — The  treatment  of  cen^bral  softening  to  be  efficient 
must  antedate  the  occurrence  of  thrombosis.  In  a  word,  it  must  be 
pn)phylactic.  In  another  wonl,  it  must  be  the  treatment  of  the  arterial 
disease.  When  the  arterial  current  is  cut  off  we  yet  have  to  deal  with 
the  basic  disease  in  onler  to  ])revent  an  increas(»  of  the  thrombus  or  its 
re|H'tition  and  to  caus(%  if  jx)ssible,  its  diminution.  When  calle<l  at  the 
onset  of  the  vSoftening  in  the  early  hours  of  the  attack,  if  hemorrhage 
can  be  exclud(Ml,  the  treatment  consists  of  maintaining  a  masterly  inac- 
tivity. The  ])atient's  position  should  be  horizontal,  to  favor  the 
cerebral  circulation  ;  the  flagging  heart  may  be  encouraged  with  strj'ch- 
nin ;  small  (juantities  of  nourishment  should  be  administere<l  and  the 
functions  of  the  bowels  and  bladder  supervise<l.  If  hemorrhage  can 
not  be  excluded,  the  same  course  is  still  advisable,  but  if  hemorrhage  is 
diagnosed,  the  opjK>site  plan  of  trc^atment  for  that  condition,  already 
described,  should  be  instituted.  Purgati(m  and  venesection  can  not 
benefit  a  cer(»l)nd  territory  already  exsanguinated.  In  cases  of  embo- 
lism, cardiac  re|)ose  is  to  be  encouraged  that  other  {wirticlcs  may  not 
emigrate.  Bi'omid,  to  control  the  convulsions,  may  often  be  required. 
The  further  manag(»ment  of  the  case  is  that  of  gocKl  and  intelligent  nurs- 
ing. The  arterial  state  must  never  esca])e  attention.  Its  amenability 
to  treatment  gov(Tns  the  outlook  for  the  ])atient  and  the  probability  of 
recurrence.  When  the  paralytic  state  is  established,  its  management  is 
the  same  as  that  laid  down  in  the  previous  chapter,  and  for  the  terminal 
monoplegia  or  hemiplegia  the  indications  are  likewise  identical.  The 
treatment  of  aphasias  and  the  d(»velopment  of  the  opposite-sided  sj)eech- 
centers  have  been  described  in  the  chanter  on  Aphasia. 
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CHAPTER  VIII. 

DISEASES  OF  THE  CEREBIIAL  VEINS  AND  SINUSES. 

Anatomical  Considerations. — The  blood  enteriag  the  craoiutD  by 
the  internal  carotids  and  vertebrals  nAcr  irrigating  the  enccphalon  makes 
Its eiit  mainly  by  the  internal  jugular  veins.  The  return  circulation 
(tm  the  ventricular  portion  of  the  cerebrum  and  the  caltosal  portion 
of  the  hemispheres  is  by  the  Gallenic  veins  and  inferior  lon^tudinal 
snug,  all  of  which  empty  into  the  straight  sinus.  From  tlie  convexity 
the  pill  veins  run  upward  and  open  into  the  superior  longitudinal  sinus 


Iheflgui*bj*{Uube). 


in  a  forward  direction  against  the  slow  blood-cnrreiit  of  tills  durul 
channel.  Here  the  circulatory  conditions  are  rendered  still  more 
unfavorable  by  hydrostatic  ])ressure,  by  the  presenci;^  of  trabeculu;  in  the 
sinuses  which  impede  the  flow  of  blood,  and  by  venous  retardation 
during  in.'^piration.  The  cerebellar  veins  empty  mainly  into  the  lateral 
sinuses.  Into  the  dural  sinuses  also  empty  many  vi-ias  from  the  face 
and  walp.  The  facial  vein  commiinteates  with  the  cavernous  sinus 
thmngh  the  ophthalmic  vein.  The  veins  of  the  nasitl  vault  open  into 
the  anterior  extremity  of  the  superior  longitudinal  sinus.  Numerous 
veins  of  the  scalp  along  the  median  line  liave  a  similar  outlet.  Veins 
from  the  mastoid  process  and  its  cutaneous  surfiice  enter  the  lateral  and 
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petnisal  sinuses,  ntid  tlio  oc<;i})ital  iiiid  posterior  auricular  veins  are  con- 
neeted  with  tlie  lateral  i^iiuiH.  In  udditiun,  many  veins  of  the  cranial 
di|)loe  (lisehaiiif  into  the  sinnKcs.  Finally,  tlie  sinuses  connect  with  the 
veins  of  tlie  spinal  cannl. 


.— Dligrtm  aliDi 


ml  ibv  cilcrDii  vein',  I 


cutetl  iiL  the  Dgu»  l>7  *  (l^eutv). 


Tlif-  cerehnil  vciuf  an-  siihjoct  to  the  same  lesions  that  influence 
veins  elsewhere,  l»it  we  are  imly  ealled  iiiMin  to  consider  phlebitis  and 
venous  ttironilHisin.  Tliey  an-  usiuilly  nsstK-iati-d  uiid,  ])nieti«illy  8iK«k- 
injr,  severe  svniptonis  are  alone  piiHliiecd  hv  tlinnnbi.  Thronil>osis  may 
m-cur  in  the  |>ia]  vessels  of  the  convexity  and  extend  into  the  lon^- 
tudinal  sinus,  or,  hc^innin^  iu  the  siiuis,  may  invade  the  cortex  and 
give  rise  to  lo<«lized  softening  and  fiwiil  manifestations.  The  entire 
stilijcet  may  Iw  conveniently  dcsoribod  under  the  head  of  Sinus 
Thitmilwsis. 

SINUS  THROMBOSIS. 

Intracranial  sinus  tliivtnihosis  (H-cnrs  more  frer|uently  even  than 
thrombosis  in  the  pelvic  veins,  or  in  those  of  the  lower  extremities.     It 
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is  favored  by  the  sluggishness  of  the  venous  current  and  the  other 
anatomical  peculiarities  above  indicated.  Septic  invasion  is  also  ex- 
tremely liable  from  the  relation  of  these  channels  to  the  cavities  of 
the  nose,  throat,  and  ear,  and  to  the  frequently  traumatized  surface  of 
the  &ce,  neck,  and  scalp.  It  occurs  in  two  forms, — the  marantic  and  the 
infective. 

Marantic  sinus  thrombosis,  or  primary  thrombosis,  is  a  local 
condition  occurring  usually  in  the  superior  longitudinal,  rarely  in  the 
lateral,  and  very  rarely  in  the  cavernous  sinus.  It  occurs  in  debilitated 
states,  and  is  most  common  at  the  two  extremes  of  life.  Exhausting 
diseases,  weakness  of  the  heart,  and  in  general  any  cachectic  state  pre- 
dispose to  it.  Prolonged  illness,  as  from  diarrhea,  typhoid  fever, 
pneumonia,  phthisis,  cancer,  malaria,  the  anemias,  etc.,  often  precede 
it.  Under  these  conditions  there  is  a  tendency  to  fibrin  deposit  and 
thrombus  formation  which,  once  started,  is  likely  to  extend.  Should  it 
commence  in  a  cortical  vein,  or  extend  from  a  sinus  to  the  brain-surface, 
Jacksonian  fits  may  be  produced. 

Usually  on  post-mortem  examination   the    thrombus    is   found   to 
involve  several  sinuses  and  their  tributary  veins.     When  the  entire 
lumen  of  a  cortical  vein  is  blocked,  the  dminage  of  its  territory  is  pre- 
vented and  localized  edema,  punctate  hemorrhage,  and  red  softening 
follow.    In  the  same  way  edema  occurs  in  the  superficial  parts  of  the 
feceand  head  which  drain  into  an  occluded  sinus.     Swelling  about  the 
eve  and  exophthalmos,  with  retinal  thrombosis  and  epistaxis ;  swelling 
alwut  the  mastoid,  over  the  vertex  or  occiput,  is  produced  by  the  throm- 
botic closing  of  the  sinuses  respectively  related  to  these  regions.     When 
the  lateral  sinus  is  involved,  the  thrombus  may  extend  down  the  internal 
jugular  and  be  found  as  a  firm,  palpable  cord  in  the  neck.    In  marantic 
thrombosis  the  clots  are  firm  and  non-adherent  to  the  walls  of  the  vein 
or  sinus, — ^that  is,  they  are  not  inflammatory.     They  tend  to  organize 
or  resori)  and  do  not  disintegrate.     Reestablishment  of  the  circulation 
w  the  sinus  is  therefore  possible,  and  usually  takes  place  in  loug-staud- 
iiig  cases,  but  in  cortiail  veins,  if  cerebral  softening  occurs,  there  is  no 
tendency  to  circulatory  restoration. 

The  sinnptoms  of  marantic  thrombosis  are  those  of  venous  stasis, 

localized  edema,  and  disturbed  brain-function  following  upon  exhausting 

diseases.     As  the  longitudinal  sinus  is  usually  aifected  there   is  often 

epis^taxis  and   disturbance  in  the   leg-centers,  indicated  by  weakness, 

tremors,  paralyses,  and  spasms  in  the  lower  extremities.     Convulsions 

in  children  are  cH)mmonly  encountered,  and  may  be  limited  or  moniv 

pl^c  when  a  cortical  vein,  as  the  Sylvian,  is  invaded.     Meningeal 

irritation  oflx'n  shows  itself  in  rigidities,  retracted  nock,  and  vasomotor 

distiirimnce. 

The  diagrnosis  of  marantic  thrombosis  is  usually  obscured  bv  the 
overshadowing  picture  of  the  preceding  illness,  and  in  those  cases  where 
external  edema  does  not  point  the  way  it  is  rarely  deciphered  during 
life.  There  can  be  little  doubt  that  it  furnishes  some  of  tlie  cases  of 
cerebral  palsy  in  childhood.  Convulsions  coming  on  late  in  the  history 
of  exhausting  illness,  especially  in  children,  should  direct  attention  to 
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the  possibility  of  sinus  occlusion.  If  meningeal  or  focal  symptoms  are 
present,  coupled  with  local  edema  about  the  eye  or  face,  over  the  vertex, 
in  the  mastoid  or  occipital  region,  a  diagnosis  may  be  made. 

The  progrnosis  will  depend  upon  the  nature  of  the  initial  illness, 
the  probability  of  cortical  softening,  and  the  vital  prospects.  When 
the  cachexia  or  exhausting  dis(»ase  can  be  controlled  and  life  maintained, 
the  tendency  to  resorpticm  of  the  clot  presents  a  favorable  outlook,  except 
for  the  softt»ned  areas  of  brain-tissue.  When  these  have  been  produced, 
ixjrmanent  disability  of  a  motor  or  mental  character,  or  both,  may  be 
exiKJcted.     The  treatment  is  that  of  the  general  condition. 

Infective  sinus  thrombosis,  or  inflanmiatory  thrombosis,  is  the 
result  of  the  invasion  of  imthogenic  infectious  organisms.  It  is,  there- 
fore, a  secondary  process  and  occurs  usually  in  adults.  Generally  it  is 
located  in  one  of  the  paired  sinuses  and  in  the  one  nearest  the  infection 
atrium.  It  is  likely  to  prmluce  meningitis  or  give  rise  to  cerebral  ab- 
scess, or  both,  and  it  is  frequently  attended  or  followed  by  systemic 
infection  and  pyemia.  It  arises  from  septic  traumatic  conditions  of  the 
face,  scalp,  cmnial  and  facial  bones,  and  from  septic  processes  in  the 
nose,  mouth,  pharynx,  in  the  various  bony  simises,  and  in  the  middle  ear 
and  nuistoid  pn)cess.  By  far  the  most  common  source  of  infection  is 
middle-ciir  disease.  Anthrax  of  the  face  and  lips,  facial  and  head 
erysijHjlas,  dental  caries,  and  carbuncles  have  been  noted  as  causes. 
The  sinus  always  becomes  infe<*t(»d  by  extension  of  the  septic  process  to 
it,  either  by  direct  invasion  or  by  propagation  along  a  venous  tributary. 
Inflannnation  of  the  sinus-walls  is  followed  by  thromliotic  coag^ilation 
of  the  (M)ntiiine(l  blood,  and  a  septic  plug  is  fornuKl  that  closely  adheres 
to  the  disi'ased  and  soften(Hl  vessel. 

The  septic,  soft,  and  disintegniting  thrombotic  clot,  swarming  with 
pathog(»nic  and  ])y(>genic  bacteria,  sets  up  infection  of  the  immediate 
territory,  and,  yielding  particles  to  the  blood-stream,  often  induces  dissem- 
inated and  systemic  infection.  Thus  arise  the  mmierous  pyogc^nic  ibci 
throughout  the  IxkIv  that  are  frequently  present.  The  thrombus  once 
fornuHl  is  prone  to  extend,  and  the  internal  jugular  is  often  invadwl,  pre- 
senting itself  in  its  upper  thinl  as  an  induratcnl  conl  that  can  be  paljiated 
in  the  neck.  Even  tlu*  suj)erior  vena  cava  has  been  involved.  The 
sinus-walls  being  softened,  the  neighboring  leptomeninges  are  infected 
and  a  loealizcnl  or  disseminated  septic^  meningitis  is  added.  In  a  similar 
way  the  infective  process  travels  along  the  veins  into  the  substance 
of  the  encephalon  and  sets  up  abscess<»s.  Macewen  thus  tabulates 
the  principal  differences  between  marantic  and  infective  sinus  throm- 
bosis : 

Sinus  Thrombosis. 
Marantic.  Infective. 

1.  Chiefly  affects  the  longitudinal  si-        1.  Chiefly  affects  the  paired  sinuses. 

nuscs. 

2.  Tlie  clots  tend  to  organization  or  are        2.  Clots  tend  to  purulent  disintegration. 

absorbed. 

3.  Hemorrhages  into  cerebral  cortex  in        3.  Hemorrhages  into  brain  or  cerebel- 

about  half  the  cases.  lum  seldom  occur. 
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4.  Tatdency  to  produce  brain  sofieping.        4.  No  tendency  to  brain  softening. 

5.  There  is  seldom  poralent  infection  as       5.  Purulent    infection    common    from 

a  sequence.      ^  ...  septic  or  infective  emboli. 

^  No  accompanying  leptomeningitis,        6.  Often  coincident  purulent  leptomen- 
oerebral  or  cerebellar  abscess.  ingitis,  cerebral  or  cerebellar  ab- 

scess. 

The  symptoms  of  infective  sinus  thrombosis  are  local  and  sys- 
temic The  local  ones  are  due  to  circulatorj'  disturbance,  such  as  cir- 
(Minuscribed  edema  and  brain  symptoms.  They  will  be  given  in  detail 
in  the  description  of  thrombosis  of  special  sinuses.  The  systemic 
symptoms  are  those  of  septicemia ;  intense  headache,  often  localized  at 
the  seat  of  disease ;  vomiting,  fluctuating  and  remittent  temperature ; 
small,  thready  pulse ;  rigors,  profuse  perspiration,  dry  tongue,  anorexia 
and  diarrhea,  or  constipation. 

Depending  upon  the  preponderance  of  symptoms  and  their  grouping, 
the  septicemia  shows  different  clinical  varieties.  When  the  lungs  are  first 
or  mainly  involved  by  the  plugging  of  pulmonary  vessels,  localized  or 
diffiise  pain  is  occasioned,  cough  is  induced,  and  the  expectoration  may 
change  to  "  prune-juice  "  apixjarance,  and  then  becomes  purulent,  fetid, 
and  extremely  offensive  as  the  pulmonary  process  increases.  Abscesses 
fonn  and  gangrene  occurs.  In  this  way  septic  pneumonia  also  is 
induced. 

When  the  brunt  of  the  attack  falls  upon  the  abdominal  organs,  the 
typhoid  type  of  septicemia,  which  closely  mimics  enteric  fever  and  is 
Bometimes  mistaken  for  it,  is  presented.  In  another  and  much  smaller 
group  of  cases  meningeal  symptoms  dominate  the  picture  and  are 
actually  due,  in  large  part  at  least,  to  the  infective  leptomeningitis. 
All  three  of  the  symptom  groups,  or  any  combination  of  their  various 
features,  may  l)e  presented  by  the  same  case. 

Infedice  cavernous  mnus  tfirortiboftiit  arises  from  septic  invasion,  reach- 
ing the  sinus  usually  by  way  of  the  ophthalmic  vein.  It  may  also  l)e 
due  to  a  for^vard  extension  of  a  septic  process  in  the  lateral  or  petrosal 
sinuses.  The  secondary  meningitis  to  which  it  gives  rise  is  basilar. 
Fractures  of  the  cranial  base  and  blows  on  the  head  have  furnished  its 
gtarting-point.  Erysipelas  of  the  face,  especially  about  the  eye  and 
nose;  abscess  of  the  orbit ;  infections  of  the  nasal,  buccjil,  and  pharyn- 
geal cavities  or  of  their  sinuses ;  ulceration  of  the  tonsillar  glands,  and 
caries  or  periosteitis  of  the  facial,  especially  of  the  maxillar}-  bones,  have 
led  to  it. 

Symptoms :    One   sinus    is    usually    first    involved,  and    the    loc^l 
manifestations  are  one-sided.      There  is,  however,  a  j)ronounced  ten- 
dency for  the  process  to  invade  the  opposite  sinus,  and  then  the  case 
presents  bilateral  signs.     Such  a  sequence  is  highly  diagnostic.     The 
nnst  affected  side  may  even  show  improvement  through  the  establish- 
ffleot   of  the   collateral    return    circulation   before   the  second  side  is 
'Dvaded.     There  is  usually  considerable  pain  of  a  supra-  or  infra-orbital 
''^"r^lgic  sort,  and  diffuse  headache.     Mental  symptoms  arc  wanting, 
™&jSs  meningitis  is  set  up,  and  then  delirium,  hebetude,  and  coma  may 
fPPe^r,     When  the  sinus  is  plugged  the  return  circulation  through  the 
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ophthalmic  veins  is  cut  oif.  The  orbital  contents  become  edematous,  the 
ocular  globe*  is  thrust  forward,  the  lids  are  swollen,  and  the  swelling  ex- 
tends to  the  nos(»,  bmw,  and  cheek.  There  may  also  be  swelling  on  the 
same  side  of  the  pharjnx.  The  optic  disc  is  congested  or  choked,  the 
retinal  veins  are  distendwl,  and  pressure  is  exerted  on  the  ocular  iier\"es 
tliat  enter  the  orbital  ai)ex.  This  causes  more  or  less  ophthalmoplegia. 
The  thinl,  fourth,  sixth,  the  ophthalmic  division  of  the  fifth,  and  the 
optic  nerves  are  more  or  less  aifected.  Ptosis,  strabismus,  pupillary 
stasis,  and  defective  vision  in  varying  degrees  are  thereby  added  to  the 
exophthalmos. 

The  invasion  may  be  abrupt  or  insidious  and  the  disease  may  last 
from  a  few  days  to  sev(»nil  months,  but  infective  cases  are  practically 
fatal.  When  the  swond  eye  is  involved,  it  usually  is  very  rapidly 
aifected.  The  ap])earance  of  ba^^ilar  meningitis  and  the  development 
of  septicemia  add  immciliate  gravity  to  the  already  stTious  condition. 

Inft'dive  hitend  mnu^  throinboHvt  is  the  form  most  irequently  encoun- 
tered. Its  origin  is  lu^arly  always  in  a  septic  condition  of  the  middle 
ear.  The  jK'trosal  sinuses  and  the  internal  jugidar  are  usually  invaded. 
It  is  commonly  encountered  in  young  adults,  and  is  rare  in  the  two 
extremes  of  age.  While  ordinarily  due  to  middle-ear  disease,  it  may 
arise  from  a  mouth  or  throat  infecticm  by  way  of  the  Eustachian  tube 
and  tympanum,  from  extension  of  thrombosis  in  other  sinuses,  from 
basilar  fractun^s  involving  the  potron,  and  from  infections  about  the 
occiput,  nucha,  and  mastoid. 

Symptoms :  The  lateral  sinus  is  usually  aifectcKl  from  a  chronic 
middle-ear  suppuration  which  has  caused  more  or  less  erosion  of  the 
tympanic  lK)ny  structun*.  An  acute  ])r()C(»ss  may  cause  it,  but  this  is 
exceptional.  In  the  chronic  cases  of  pundent  otitis  media  it  is  a  con- 
stant menace.  Frecjuently  there  is  a  lessc»ning  or  cessatitm  of  the 
ear-discharg(*,  pain  develops  in  the  vnv,  and  h(»adache  follows.  The 
fluctuating  tem]H'ratur(^  mounts  up,  and  vomiting  and  rigors  indicate 
the  involvement  of  the  sinus  or  an  intnicranial  extension.  liocal  *n<pis 
of  lateral  simis  thrombosis  de]K'nd  on  the  obstniction  of  its  lumen  and 
the  location  or  extent  of  the  throndnis  and  phlebitis.  Occlusion  of  the 
sinus,  blocking  the  inlet  of  the  mastoid  vein,  gives  rise  to  a  circum- 
scribed edema  extending  inmi  the  auricle  over  the  mastoid.  Pain  on 
piTcussion  of  th(»  mastoid  is  present  only  when  the  l>one  or  periosteum 
is  inflaminl.  If  the  thn>mbosis  is  situat<*d  lower  in  the  sinus  and  shuts 
off  tho  condylar  vcmus,  thn)ugh  which  the  suj)erficial  circulation  of  the 
lateral  lower  o(»(^ipital  region  dniins,  a  bniwny  hanlness  and  wlema  may 
be  made  out  in  th(»  upper  ])art  of  the  |X)sterior  cervical  triangle.  Should 
the  phlebitis  extend  into  the  internal  jugular,  extreme  hwal  tend(»mess  is 
found  over  the  upjKT  |)ortion  of  this  vessel  on  pal])ation,  or  may  be 
exj)erien(!ed  by  the  patient  in  swallowing.  The  head  is  usually  inclined 
to  the  affected  side  to  l(\ssen  muscular  pressure  on  the  jugidar.  When 
the  thrombosis  ibllows  down  into  the  jugular,  it  may  be  easily  palpated 
as  a  firm,  cord-like  stnicture.  Disintegration  of  the  thrombus  may 
cause  it  to  disjippear  in  a  few  days.  The  lymphatic  glands  in  the  neck 
are  frequently  engorged  and  easily  jmliyable.     Gerhardt  has  pointed  out 


DISEASES  OF  THE  CEREBRAL  VEINS  AND  SINUSES,  225 

that  during  inspiration  the  external  jugular  vein  on  the  affected  side  is 
less  prominent  This  is  due  to  the  occlusion  of  the  internal  jugular, 
which  allows  rapid  drainage  of  the  external  branch  into  the  common 
tnmk.  If,  however,  the  thrombus  extends  into  the  common  trunk,  the 
external  vessel  is  then  engorged  and  more  prominent  than  on  the  sound 
side. 

If  the  inflammatory  thickening  at  the  jugular  foramen  is  sufficiently 
great,  it  involves,  by  extension  or  pressure,  the  cranial-nerve  trunks, 
which  make  their  exit  at  this  oj>ening.  Pneumogastric,  spinal  accessory, 
and  glossopharyngeal  symptoms  are  then  produced.  Respiratory,  laryn- 
geal, cardiac,  and  vocal  disturbances ;  difficulty  in  swallowing,  spasm 
or  paresis  in  the  sternomastoid  and  trapezius  point  to  this  condition. 
Abscesses  sometimes  form  in  the  neck,  under  the  sternomastoid  or  in  the 
nuchal  region. 

Almost  from  the  first  there  are  distinct  cerebral  symptoms.  The 
cephalalgia  is  attended  by  somnolence,  which  may  deepen  into  coma. 
Delirium  is  often  an  early  symptom.  Phlebitis  is  likely  to  extend  into 
the  teniporosphenoidal  lobe  and  cerebellum,  giving  rise  to  diffuse  inflam- 
mation or  rapidly  producing  softening  and  abscesses.  At  the  seat  of 
the  sinus  thrombosis  the  softened  dural  wall  no  longer  protects  the  soft 
meninges,  and  a  localized  septic  meningitis,  with  a  tendency  to  become 
diffuse  is  occasioned.  Even  the  bone  under  the  sinus  is  eroded,  and  defi- 
nite discolorations  are  left,  both  on  the  cranial  wall  and  on  the  cerebral 
surface,  to  mark  the  site  of  the  sinus  disease. 

A  disease  presenting  so  many  complications  and  possibilities  neces- 
sarily lacks  clinical  uniformity.  While  lateral  sinus  thrombosis  is 
usually  confined  to  one  side,  it  may  propagate  itself  into  the  venous 
cliannels  of  the  opposite  side  and  infect  both  internal  jugulars.  The 
appearance  of  cerebritis,  meningitis,  or  intracranial  abscess  greatly 
reduces  the  life  chances.  Septicemia  is  particularly  likely  to  develop, 
with  its  own  serious  import.  The  virulence  of  the  infection,  however, 
seems  to  vary  between  wide  extremes.  Some  cases  run  a  rapid  course 
to  fatal  termination  in  four  to  seven  days,  others  last  weeks  and  months, 
and  exceptional  ones  may  recover.  The  gravity  of  the  disease  can  not 
well  be  overestimated. 

Infeetive  ihromhoms  of  the  hiif/ifiulinril  sinn^scii  is  extreni(»ly  rare,  while 
marantic  thrombosis  finds  its  most  common  l(K*ation  in  these  venous 
passages  and  especially  in  the  superior  one.  Infectious  conditions  in 
the  nasal  vault,  in  the  scalp,  and  in  the  cranial  (lij>l(K'  of  the  vertical 
region  are  capable  of  extension  to  the  snj)erior  lonjritiidinal  sinus. 
Phlebitis  may  then  extend  to  the  cortical  veins.  Occlusion  of  the  sinus 
leads  to  local  edema  in  the  scalp  and  j^robably  in  the  brain  also,  hut  the 
collateral  circulation  obviates  anv  serious  results  from  this  niechanicnl 
feature.  The  danger  lies  in  the  likelihood  of  sej)tic  cercbnd  phlebitis 
and  septic  meningitis.  Usually  the  obtrusive  nicnintxitic  features  pre- 
dominate, and  suggestions  of  corticjil  j)hlel)itis  and  even  of  abscess  for- 
mation are  obscured  or  overlooked. 

The  treatment  of  infective  cnuiial  sinus  thrombosis  is  primarily 

surgical.       The   infection   atrium   is  to    be  determined    and    rendered 
15 
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thoroughly  aseptic.  Whenever  ]K)S8ible,  it  must  be  eradicated.  In  the 
case  of  the  cavernous  sinuses  little  more  can  be  done  by  the  surgeon, 
but  aggressive  interference  is  allowable,  and  indicated  when  the  lateral 
and  longitudinal  sinuses  are  invaded.  Many  cases  of  lateral  sinus 
thromboses  have  probably  been  saved  by  prompt  and  radical  intt^rfer- 
ence.  The  sinus  has  been  opened,  the  infective  thrombus  removed,  and 
abscesses  in  the  temporal  lobe  and  in  the  cerebellum  drained.  Often  as 
a  preliminary  mea^dure  the  mastoid  antrum  and  the  middle  ear  have  been 
surgically  dealt  with,  but  when  there  is  evidence  of  sinus  thrombosis  it 
is  a  waste  of  time  and  opportunity  to  stop  at  this  step. 

Local  applications  of  heat  and  cold  to  the  head  may  be  used,  and 
serve  sometimes  to  relieve  the  hciadache  and  modify  the  delirium.  In 
view  of  the  septic  nature  of  tlie  disease*,  supportive  measures  are  emphat- 
ically indicated  from  the  first  Against  the  septicemia  we  may  bring 
measures  to  bear  that  favor  elimination  by  the  skin,  bowels,  and 
kidneys.  The  administration  of  antiseptics,  such  as  the  salicyl  pre- 
parations and  the  mercurials,  an*  of  doubtful  value,  but  are  strongly 
advised  by  many  and  should  not  be  omitted. 


«3ir43i: 


CHAPTER  IX. 

RITIS,  ENGEPHAUnS,  AND  ABSCESS  OF  THE 

brain- 


Inflammation  of  the  brain  proper  may  be  local  or  genendized, 
cumte  or  chronic. 

Acute  Localized  Cerebritis. — ^Btiolofiry. — The  brain  is  subject  to 

inflammatory  processes  the  same  as  any  other  parencliymatous  organ, 
yet  (fouTidizcd  cercbritiH  is  nire,  and  only  n?cently  have  we  learned  to 
rcH'ojijnize  it.  Ijoctdizcd  acute  cerchritif<y  on  the  other  hand,  occurs  with 
frt»quen(^y,  but  is  ])nicti(uilly,  if  not  invariably,  a  s(»condarj'  condition. 
3fndn(/itw  always  entails  some  underlying  cerebritis.  A  |>erij)heral 
cerebritis  ocreurs  about  a  henwrrluujic  fociiH  or  s])ot  o(  thrombotic  Hoftening 
if  infection  is  addcnl.  Without  the  axlditional  infection  such  as  is  fur- 
nish(Hl  by  septic  endo(»anlitis  or  other  infective  finnis  the  zone  surmund- 
ing  a  cer(4)ral  tumor,  heniorrhnge,  or  area  of  softening  is  one  of  congt»s- 
tion,  ed(»ma,  and  ])r(»ssure  nwrosis.  Blown  on  Uie  liead  may  cause 
lo(?alized  meningitis  and  (»en»britis  at  the  ])oint  of  violence,  or  on  the 
op])osite  side  of  the  head  by  the  action  of  contre  coup.  In  some  cases 
the  local  cerebritis  alone  follows,  and  this  may  only  affect  the  white 
matter  below  the  cortex.  Cninial  fractures,  punctured  vound^,  and 
perhaps  severe  condition  may  cause  it.  liojie  diwase,  Rcptic  proc^Hsejt  in 
the  diploe,  and  in  the  cmnial  bony  and  venous  sinuses,  may  hmd  to 
cerebral  inflanmiation  and  be  followed  by  abscess.      Infection  of  the 
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brain  after  operaiioiut  sometimes  causes  a  diffuse  cerebritis  that  may 
involve  an  entire  hemisphere.  Hernia  cerebri  is  a  manifestation  of  a 
geptic  inflammatory  process.  Sunstroke,  heatstroke,  and  alcoholism 
aeem  capable  of  inducing  cerebritis,  or  at  least  so  modifying  the  cerebral 
nutrition  that  dementia  may  follow  and  sclerotic  brain-tissue  be  found 
poet  mortem.  To  Van  Giesen  we  owe  a  knowledge  of  the  cellular 
changes  following  insolation  and  their  probable  relation  to  an  acute 
auto-intoxication. 

In  certain  conditions  the  inflammation  falls  on  definite  cerebral 
gtnictures.  In  this  way  arise  the  clinical  symptom  groups  described 
under  the  terms  acute  polio-encepluilitis  supaior  and  acute  polio-e7wepha^ 
litis  inferior y  when  the  cranial  nuclei  are  invaded  in  the  upper  or  lower 
fffoaps,  furnishing  acute  nuclear  ophthalmoplegia  in  one  instance  and 
icute  bulbar  palsy  in  the  other.  These  have  already  been  described 
with  the  diseases  of  the  cranial  nerves.  Striimpell  alleged  an  acute 
inflanunatory  process  in  the  cellular  cortex  analogous  to  that  of  polio- 
myelitis as  the  explanation  of  many  cases  of  cerebral  palsy  in  children. 
To  this  he  applied  the  term  polio-encephalitis,  a  name  given  also  to  the 
inflammations  of  cranial-nerve  nuclei,  making  an  additional  adjective 
necessary.  It  is,  therefore,  sometimes  called  polio-encephalitis  anterior 
«ftt  corticalis.  There  is  little  pathological  evidence  of  this  form  of 
cerebritis,  and  the  clinical  manifestations  of  the  attack  are  consistent 
with  the  idea  of  a  vascular  lesion.  As  there  is  a  growing  belief  in  the 
\-ascular  origin  of  |)oliomyelitis,  the  analogy,  if  not  the  identity,  of  the 
process  is  still  maintained,  and  probably  it  is  associated  with  an  acute 
arteritis  of  an  infectious  sort  in  both  instances. 

The  pathologrical  anatomy  of  the  various  conditions  which  have 
been  assembled  under  the  head  of  acute  localized  cerebritis  shows 
at  first  a  high  degree  of  vascular  engorgement,  edema,  and  punctate 
hemorrhage.  The  inflamed  tissue  presents  above  the  level  of  the 
surrounding  part,  and  is  often  slightly  softened.  Its  reddish  color  and 
yielding  consistency  have  led  to  its  description  as  a  red  soflxjning.  It 
has  much  the  macroscopical  appearance  of  embolic  red  softening,  with 
which  it  was  long  confused.  Leukocytal  infiltration  and  the  disintegra- 
tion of  neuroglia,  myelin,  and  nerve-cells  may  induce  a  pultaceous  and 
even  creamy  consistency.  It  forms  a  nidus  ripe  for  infection,  and  when 
this  occurs  abscess  formation  is  prompt.  Later  on,  if  not  infected, 
there  is  usually  more  or  less  shrinking  of  the  inflamed  mass,  absorption 
of  the  necrosed  elements,  proliferation  of  the  connective  tissue,  and 
sclerotic  thickening  which  may  reach  a  leathery  toughness.  Small  foci 
may  in  this  wav  become  cicatrized.  Finallv,  after  vcars,  it  mav  be 
impossible  to  say  whether  inflammation,  hemorrhage,  or  thrombosis  was 
the  initial  feature  of  the  cerebral  defect. 

Symptoms. — The  indications  of  acute  looalizeil  cerebritis  are 
obscure.  Often  associated  conditions,  such  as  meningitis,  overshadow 
it  in  the  clinic.  Whatever  be  the  seat  of  the  cerebral  inflammation, 
there  is  usually  headache,  sometimes  vomiting,  and  niroly  optic  neuritis. 
Delirium  and  somnolence  may  be  present.  Involvement  of  special 
sensory  or   motor  convolutions  or  pathways  gives  rise  to    localizing 
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features  marked  by  defect  or  disturbance  of  function.  The  clinical 
picture,  therefore,  always  stn)ngly  suggests  meningitis,  and  the  treatment 
and  prognoms  are  practically  the  same  as  in  that  condition. 

Acute  Hemorrhagic  Encephalitis. — Striimpell,  in  1889,  and 
shortly  aftenvard  Ijeiehtenstein,  in  1890,  called  attention  to  cases  of 
diifuse  hemorrhagic  encephalitis.  In  1895  Oppenheim  ^  reviewed  the 
literature  of  the  subject,  pointed  out  the  intimate  relation  of  the  diseaise 
to  Wernicke's  polio-encephalitis  superior  and  to  Strumpt^lFs  jwlio-en- 
cephalitis  anterior,  and  added  six  eases,  several  of  which  recovered. 
Other  cases  have  been  reporteil  by  Fiirb ringer,  Putnam,  Freylian, 
Neuwerk,  and  Brie,  all  of  which  are  quoted  by  Putnam. ^  Brie  ^ 
has  since  reported  a  se(H)nd  instance,  with  full  autopsy  and  bacteriolog- 
ical investigation.  There  can  be  little  doubt  that  numerous  eases  have 
been  mistaken  for  meningitis.  Anatomically  the  disease  is  markc»d  by 
multiple,  uon-suppurative,  inflammatory  foci  showing  congestion  and 
punctate  or  massive  hemorrhages,  leukocytal  infiltration,  and  localized 
destruction  of  brain-tissue. 

Etiologry* — Regiirding  the  causation  of  acute  hemorrhagic  encepha- 
litis there  is  nuieh  to  be  discovered.  Most  of  the  rej)orte<l  cases  followed 
influenza,  Putnam's  hist  ease  followed  the  mumps,  and  er}*sij)elas, 
diphtheria,  typhoid,  and  typhus  have  been  followed  by  localized  hemor- 
rhagic encephalitis.  The  writer  has  svon  two  eases  after  influenza,  one 
after  pneumonia,  and  one  with  some  unknown  infection  causing  acute 
nephritis.  It  is  a  matter  of  speculation  whether  various  infections  act 
lo<*allv  or  by  their  elaborated  toxins.  An  interval,  a  sort  of  incubation 
period,  is  often  noted  between  the  iniectious  disease  and  the  manifesta- 
tion of  the  cerebral  symptoms.  Children  and  young  adults  furnish 
most  cases. 

Morbid  Anatomy. — The  meninges  commonly  are  normal  in  ap])ear- 
ance.  There  is  usually  some  increase  of  e^Tebral  fluid,  and  the  ventricles 
may  be  largely  distendcnl  by  blood-tinged  contents.  The  choroid  plexuses 
and  the  vessels  genenilly  are  engorged.  S<*attered  throughout  the  bnun, 
but  j)rineipally  in  the  white  matter  of  the  hemispheres  and  in  or  alKuit 
the  basal  ganglia,  are  foci  of  hemorrhagic,  softened,  infiltrated  brain- 
tissue.  In  some  instances  the  hemorrhage  is  massive,  in  others  there  is 
but  a  slight  hemic  «>loring.  Mi<*roseopieally  the  bl(KKl- vessels  are 
found  distended,  the  lymphatics  filled  with  blood-cells  and  leuko<»ytal 
elements,  and  at  various  points  they  are  niptured  into  the  surrounding 
brain-substance. 

The  influenza  bacillus  has  been  found  in  these  foci,'*  and  there  are 
some  who  think  the  ])roeess  may  originate  in  bac^terial  embolism. 

Sjnnptoms. — The  symptoms  of  acut(»  priniar>'  hemorrhagic  ence])h- 
alitis  are  not  definite,  and  commonly  suggest  meningitis.     A  preceding 

acute  infection  mav  b(»  followed  immediately  or  after  several  weeks  bv 

V  »•  . 

headache,  hebetude,  vomiting,  convulsions,  or  localized  palsies.  Slug- 
gish pupils  and  squints  are  rather  conunon.     Sleepiness  that  tetids  to 

»  "I)eut.  Zeit.  f.  Nervenheilk./'  Band  vi. 

'  "Jour.  Nervous  und  Mental  Diseases,"  Jan.,  1897. 

*  **  Neurol.  Centralblatt, "  No.  1,  1897.  *  Putnam,  loc,  cii. 
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coma  is  usual,  and  rigidity  of  the  neck  has  been  re])eatedly  observed. 
The  puli^e  may  be  slow,  the  temperature  elevated,  normal,  or  subnormal. 
The  palsies,  which  may  be  multiple,  declare  the  localized  processes 
ami  have  a  tendency  to  vary  in  intensity  from  day  to^  day.  Pulse  and 
n»^piration  become  shallow  and  frequent,  the  stupor  deepens,  bedsore 
mav  form,  and  death  terminate  the  case  in  a  few  days  or  in  several 
weeks.  A  fair  proportion  of  cases,  as  insisted  upon  by  Oppenheim  and 
others,  recover,  almost,  if  not  completely,  after  a  tardy  and  anxious 
convalei<(«nce. 

It  will  be  seen  that  the  disease  is  clinically  obscure  and  the  dia^noms 
has  usually  been  made  post  mortem.  During  life  it  is  usually  confounded 
with  meningitis.  This  is  not  of  great  practical  moment,  as  the  treatnieiU 
is  the  same.  The  prof/jwsis  is  grave,  but  rather  more  favorable  than  the 
earlv  descriptions  indicated.  iGradual  onset,  comparative  mildness  of 
s\'mptoms,  and  long  duration  of  disease  have  a  favorable  import 

Chronic  cerebritis,  or  chronic  encephalitis,  are  terms  loosely  applied 
to  late  and  usually  secondary  conditions  that  are  mainly  sclerotic  and 
degenerative  in  nature.  This  sclerosis  may  exist  in  disseminated 
patches  or  in  large,  circumscribcnl  areas  ;  it  may  involve  an  entire  hemi- 
sphere or  be  largely  confined  to  the  gray  matter  of  both  half-brains. 
The  |)ortion  of  the  encephalon  thus  aifected  is  disturbed  in  its  function, 
which  is  usually  greatly  impaired  or  entirely  alx)lished. 

Abscess  of  the  Brain. — Brain-abscess  is  always  secondary,  and  is 
due  to  the  invasion  of  pyogenic  bacteria. 

Btiolofiry. — In  a  rough  way  we  may  say  that  all  the  cases  of  infect- 
ive mm  thromhoins  and  acute  localized  cerebntis  are  comj>etent  to  pro- 
duce brain-abscess,  as  the  first  step  in  its  development  is  inflammation. 
Suppurative  middle-ear  disease  furnishes  almost  two-fifths  of  the  cases, 
and  head  injurif  about  one-fourth.      About  one-sixth  of  the  cases  are 
due  to  general  pyemic  states.     Of  this  number  purulent  pulmonary  dis- 
eases furnish  the  great  majority.     Septic  inflanmiation  in  the  nasal  and 
phan'iigeal  sjwices,  brain-tumors,  infected  cerebral   hemorrhages,  and 
wfarcts  furnish  a  small  contingent.     In  rare  cases  the  o'ldium  albicans 
"^  been  found  in  the  abscess  and  traced  through  the  blood-vessels  into 
w  nose.     In  others  the  only  pathogenic  l)a(!terium  present  was  the 
tubercle  bacillus.      Actinomyces  have  also  been  encountered.      Males 

w 

3re  al>out  three  times  as  subj(»ct  to  abscess  of  the  brain  as  females^  and 
five  times  as  frequently  affected  with  the  traumatic  variety.  More  than 
half  of  the  Ciises  occur  between  ton  and  thirty  years  of  af/e,  Koerner 
states  tliat  in  Prussia  about  five  per  cent,  of  all  deaths  between  the  ages 
of  ten  and  twenty  are  due  to  cerebral  complications  of  otitis,  mainly 
abscesses. 

Pathological  Anatomy. — The  most  common  seat  of  brain-abscess 
is  in  the  temporosphenoidal  lobe,  due,  doubtless,  to  the  relation  of  the 
venous  circulation  of  this  part  of  the  bniin  and  of  the  middle  ear  with 
the  petrosal  sinuses.  In  decreasing  fre<{uen('y  follow  the  cerebellum, 
thec»entrnm  ovale,  the  pons,  the  occipital  lobes,  the  parietal  lobcvS,  and 
the  frontal  lobc^.  The  iiwasion  pathway  is  often  obscure,  but  the  arterial 
route  lias  been  demonstrated  in  some  instances,  the  perivascular  sj)aces 
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in  others.  The  common  sequential  relation  of  middle-ear  disease,  sinus 
thrombosis,  and  brain-abscess  calls  attention  at  once  to  the  venous  chan- 
nels as  entryway  for  the  pyogenic  bacteria.  The  extension  of  cere- 
bral phlebitis  from  a  sinus  thrombosis  was  repeatedly  mentioned  in  the 
preceding  chapter  as  leading  to  cerebral  softening  and  abscess  formation. 
Frequently  the  abscess  is  single  and  of  a  size  varying  from  a  pea  to  a 
hen's  egg  or  even  to  a  larger  size.  In  the  regions  of  latent  lesions, 
es^KJcially  in  the  frontal  and  occipital  lobes,  an  abscess  may  attain  very 
large  dimensions  and  contain  many  ounces  of  pus.  Verj'  commonly 
multiple  brain-abscesses  are  encountered.  In  ear  disease,  al^esses,  both 
above  and  below  the  cerebellar  tentorium,  are  sometimes  encountered, 
and  failure  to  explore  the  cerebellum  after  the  evacuation  of  an  abscess 
in  the  tenii)oral  lobe  has  led  to  defeat.  When  the  infection  arises  from 
purulent  lung  disease  or  septic  endocarditis,  the  left  side  of  the  brain  is 
most  affected  for  the  same  reason  that  embolism  favors  the  left  hemi- 
sphere. Under  these  circumstances,  and  in  the  case  of  infection  from 
typhus,  enteric  fever,  and  other  general  pyemic  states,  numerous  small 
abscesses  may  be  found.  In  this  way  the  brain  may  be  fairly  riddled 
with  multiple  abscoSvses.  Kelatively  the  gray  iiuiUer  of  the  brain  is  less 
liable  to  abscess  formation  than  the  white  substance,  and  the  cortex  is 
often  preserved  over  an  extensive  underlying  abscess.  Rarely  a  fistulous 
tract  communicates  with  diseascMl  bone,  or  reaches  the  surface  of  the 
cnuiium,  or  discharges  into  the  nasal  fossaj.  On  the  other  hand,  no 
connection  may  lx»  discernible  between  the  infection  and  the  abscess. 
The  pm  varies  with  the  nature  of  the  infection  and  the  age  and  char- 
acter of  the  abscess.  In  some  re(;ent  cases  it  merely  saturates  the  soft- 
ened tissues ;  in  others  it  is  encysted  ;  in  a  third  variety  an  encysted 
old  abscess  is  found  floating  in  a  secondary,  surrounding,  more  recent 
abscess,  the  walls  of  which  are  made  up  of  infiltrated,  purulent,  soft<!ned 
brain-tissue.  In  the  old  cases  the  pus  is  thick,  yellowish  or  greenish, 
and  in  about  a  third  of  them  extremely  fetid  and  offensive.  Some- 
times  it  is  reddish  from  the  admixture  of  blood.  The  pus-corpuscles 
and  leukocytal  elements  var}-  according  to  the  age  of  the  lesion.  The 
str(»ptococcus  is  usually  found,  but  pneumococcus,  staphylocot»cu8, 
bacillus  pyocyaneus,  bacillus  tuberculosis,  and  the  bacteria  of  various 
mixed  infections  have  been  nottKl. 

The  majority  of  abscesses  are  eru^ydcd.  When  located  near  the 
surface,  the  mening(?s  may  form  part  of  the  containing  wall.  A  begin- 
ning cyst- wall  has  been  notwl  as  early  as  the  thirteenth  day.  Its 
thickness  and  consistency  increase  with  age.  It  is  made  up  by  a  pro- 
liferation of  the  neuroglial  tissue  and  the  fibrous  structures  of  the 
brain.  Usually  delicate,  in  some  instances  it  forms  a  glistening,  resist- 
ing membrane  of  almost  a  horny  consistency,  and  it  may  even  calcify. 
Tlie  brain-tissue  surrounding  an  abscess  is  usually  mon»  or  less  softened, 
and  if  infected  rapidly  breaks  down,  leaving  the  old  abscess-cyst  afloat. 
Rupture  of  an  abscess  by  its  steadily  increasing  contents,  which  is  the 
usual  ultimate  accident,  inundates  the  brain-tissue  or  breaks  into  the 
meninges,  setting  up  a  purulent  process,  or  floods  the  ventricles  and 
promptly  terminates  life. 
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Symptoms. — ^The  symptoms  of  brain-abscess  are  usually  indefinite, 
often  ver)"  obscure,  and  sometimes  entirely  unnoticed  by  patient  and 
physician.  Different  cases  present  the  widest  variety  of  clinical  phases, 
depending  upon  the  virulence  of  the  infection,  the  rapidity  of  abscess 
growth,  the  location  of  the  process,  and  the  complications.  Some  cases 
run  a  rapid  course  to  a  fatal  termination  in  a  few  days,  and  others  pre- 
sent a  latent  period  that  may  last  months  and  even  years,  to  end  with 
rapture  and  death.  We  may,  in  some  cases,  make  out  tJiree  ntagen,— one 
of  invasion,  one  of  remission,  and  a  terminal  one  of  paralytic  features. 
In  other  words,  one  of  cerebritis,  one  of  encai>sulation  and  latency,  and 
one  of  rupture,   infection,   meningitis,  or  ventricular  inundation,  and 

death. 

Tlie  invasion  dage  presents  the  obscure  picture  of  encephalitis. 
There  is  a  low  febrile  movement  marked  by  a  vacillating  tempemture, 
which  sometimes  has  a  distinctly  subnormal  tendency,  with  a  slow  pulse. 
An  intense  and  persistent  headache  lasting  days,  taken  with  the  tem- 
perature, suggests  meningitis.  The  headache  is  often  circumscrilxxl  and 
mav  correspond  to  the  location  of  the  abscess,  but  as  frequently  is  felt 
at  a  distant  point.  Rigors  and  profuse  sweats  indicate  the  septic  char- 
acter of  the  disease.  Vomiting  and  constipation  or  diarrhea  are  often 
present  Papillitis  or  optic  neuritis  only  rarely  occurs.  The  mental 
state  is  one  of  torpor  and  indiflFerence,  or  delirium  may  be  present  and 
the  sharp  "  hydrocephalic  "  cry  may  be  uttered.  This  stage  lasts  from 
two  to  ten  days  and  may  pass  at  once  into  the  third  stage  or  be  followed 
bv  a  remission. 

The  remission  stage  is  gradually  established  by  the  subsidence  of  the 

disturbances  that  appear  in  the  period  of  invjLsion.      The  headache, 

fever,  vomiting,  and  mental  irritation  almost  disappear  or  entirely  cease. 

Occasionally  the  improvement  is  ver\"  ])ronipt  and  complete.       A  latent 

period  is  thus  prrxluced  that  may  extend   almost  indefinitely.     The 

gradual  increase  in  the  size  of  the  abscess  and  its  encapsulation  gives 

rise  to  very  little  disturbance.     Its  eifeet  is  that  of  a  foreign  body,  and 

its  presence  is  marked  by  much  less  disturbance  than  attends  the  growth 

of  a  solid  tumor.      At  times  there  may  be  intense  headache,  vomiting, 

and  even  convulsions.      An  occasional  temperature,  or  a  tendency  to  a 

remitting  temperature,  sweats,  and  emaciation  may  show  the  hectic  state 

8nd  alone  indicate  the  ever-present  danger. 

The  paralytic  stage  is  the  usual  termination  of  brain-abscesses  that 
have  presented  a  period  of  latency  or  remission.  It  is  of  sudden  ons(»t, 
*nd  rapidly  runs  its  course  within  a  few  days.  It  not  infrecjuently 
promptly  follows  the  invasion  period,  and  the  fatal  mechanism  is 
Usually  the  same  in  both.  In  some  cases  this  consists  of  a  rupture  of 
Ae  abscess,  causing  a  rapid  infiltration  of  the  capsule  ;  an  invasion  of 
the  medulla ;  a  tearing  thn)ugh  the  corU^x,  setting  up  a  j)urulent  menin- 
gitis ;  or  the  inundation  of  the  ventricles.  There  remain,  however,  a 
large  number  of  cases  in  which  these  anatomie^nl  conditions  are  wanting 
to  explain  the  sudden  onset  of  this  stage.  Onlinarily  an  apoplectic 
stroke,  with  or  without  convulsions,  takes  place.  T^sually  tluTc  are  no 
premonitions  or  only  the  vague  indications  of  cerebral  mischief  which 
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have  presented  at  intervals  during  the  latent  jiericKl.  The  a]x>i>lcctic 
c^nia  may  be  punetuat^Kl  by  Jaeksonian  fits  marked  by  eonjugjite  devia- 
tion of  head  and  eyes  and  some  lateral  w(»akness,  and  the  jMitient  may 
su(x:Hnnb  in  a  few  hours  without  regaining  eonsc»iousness.  Death, 
indeed,  nuiy  be  sudden.  If  the  inime<liate  eif eets  of  the  stnike  subside, 
a  hemiplegia  with  marke<l  rigidity,  and  often  with  s])asmo<lic  features, 
is  pn)gressively  developed.  The  lieadache,  the  fever,  and  the  sym])t<)ms 
of  the  early  stage  reappear  or  become  intc^isified.  Nystagnuis,  pupillar}' 
inequalities,  and  involvement  of  the  oeular  nuiseles  ap|)tuir  and  death 
is  likely  to  follow,  pret^nled  by  delirium  and  coma. 

The  laralizinf/  symj)toms  of  brain-abscess  are  rarely  prominent. 
XJsually  they  are  quite  indefinite  or  entirely  lacking.  The  location  is 
often  in  the  frontal,  temi)oral,  and  occipital  IoIk's,  or  in  a  cerel)ellar 
hemisphere,  whence  fintal  symptoms  do  not  arise.  As  a  nde,  an  abscess 
of  the  bniin,  due  to  disease  of  the  cranial  Inmes,  lies  subjacent  to  the 
original  lesion.  In  the  sjime  way  ear  disease  gives  rise  to  abscess  near 
the  jKitron,  but  in  rare  instances  the  purulent  colle<^tion  has  been  found 
at  a  considerable  distance,  and  even  in  the  opposite  half  of  the  bniin. 
Absiress  due  to  embolic  process  fnmi  tlu?  heart  or  lungs  is  likely  to  be 
lo(«,t<Kl  in  the  capsular  or  Sylvian  arteries,  and  gives  rise  to  early  hemi- 
pl(?gic  features  or  disturbances  of  the  motor  cortex.  The  circumscribed 
hciidache  sometimes  furnishes  a  localizing  feature,  but  it  ciin  not  be 
reliwl  ujM)n.  Macewen  has  note<l  a  higher  jwnnission  note  over  the 
abscess  than  wjus  vielded  bv  the  rest  of  the  head,  and  Dana  has  con- 
firm(H.l  this  symptom  in  one  cas(\  I^ocal  tenderness  and  increased 
tempc^rature  may  occasionally  be  made  out.  Wluai  the  abscess  is  asso- 
ciated with  septic  sinus  tlmMubosis,  we  have,  in  addition,  the  hnid  sujKJr- 
ficial  evidence  of  that  disease.  Even  when  the  s(»ns()ri motor  zone  is 
invaded,  the  symptoms  may  be  very  slight.  Abs(*esses  may,  however, 
yield  as  definite  localizing  leatures  as  any  other  encephalic  lesion,  and 
these  then  ha\e  the  significance*  and  value  discuK^ed  under  the  head  of 
Cerebnd  I^)calization.  Involvement  of  cnmial  nerve-trunks,  cerelwllar 
sym[)toms,  h<*mianopia,  Ja(»ksonian  fits,  aphasias,  and  other  locndizing 
indicjitions  should  always  be  cnrefully  sought.  The  frequency  of  mul- 
tiple abscesses  also  leads  to  diverse  symptoms. 

Diagrnosis. — The  diagnosis  of  cerebml  abscess  de]K^nds  very  hirgely 
U|K)n  the  history  or  ])resence  of  trauma  or  of  an  infective  condition  alxait 
the  head  and  fiice  or  in  the  thorax.  A  chronic  otorrlu»a,  maxilhm'  ab- 
scess, ozena,  sinus  suppuration,  or  jHirulent  pulmonary  disease,  followed 
by  headache,  vomiting,  delirium,  stuj>or,  slow  pulse,  vac^illating  temix^ra- 
ture,  and  rigors,  means  euce|>halic  invasion.  These  symptoms  are 
common  to  meningitis  and  al)scess,  and  the  differential  diagnosis  can  not 
always  Ix*  made.  Any  evidence  of  a  circumscribed  process,  h()W<?ver, 
favors  the  id(»a  of  abscess,  and  hence  IcK'alizing  symptoms  become  very 
imj)ortant.  The  two  conditions  are  often  associatwl  and  a  tenninal 
sup|)unitive  meningitis  is  coimnon  in  abs(*ess.  In  latent  peri(Kls  the 
diagnosis  of  cerebral  abs(»ess  from  a  growth  may  be  im|)ossible  ;  nor  is  it 
essential.  The  terminal  stage,  with  its  rapid  onset  and  paralytic  features, 
may  readily  be  confoundtHl  with  cerebnd  hemorrhage  or  softening  if  it 
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occurs  in  advanced  years  preceded  by  apparent  health.  When  systemic 
sepsis  is  manifested^  the  purulent  character  of  the  enccplialic  process  is 
not  doubtful. 

Abscesses  resulting  from  ear  disease,  bone  disease,  and  disease  about 
and  in  the  facial  cavities — in  other  words,  abscesses  due  to  direct  invasion 
— are  ordinarily  single.  Abscesses  resulting  from  pyemic  states  and  from 
purulent  thoracic  conditions  are  usually  multiple.  Cerebellar  abscesses 
are  also  usually  multiple.  The  localizing  diagnosis  is  made  on  the  lines 
already  laid  down  in  chapters  iii  and  iv  of  this  part. 

Profirnosis  and  Treatment. — Suppurative  disease  within  the 
cranium  is  always  grave.  Although  a  cerebral  abscess  may  encapsulate 
and  lie  dormant  for  years,  this  can  not  reasonably  be  expected  to  take 
place,  and  even  when  it  does,  it  constitutes  a  constant  menace  to  life. 
Encapsulation  does  not  necessarily  check  suppuration,  and  eventual  rup- 
ture or  secondary  infection  is  the  legitimate  sequel.  The  late  results 
are  ordinarily  fatal,  and  latent  cerebral  abscesses  account  for  a  certain 
proiK>rtion  of  sudden  deaths. 

The  treatment  of  cerebral  abscess  should  be  prophylactic.  Chronic 
suppurations  in  ear  and  nose  should  never  be  neglected  and  the  utmost 
precautions  should  be  taken,  in  the  management  of  all  wounds  about  the 
head  and  face,  to  prevent  infection  and  sepsis.  From  these  largely 
controllable  sources  the  great  majority  of  brain-abscesses  and  other  en- 
docranial  suppurations  arise.  When  the  abscess  is  established,  there 
should  be  immediate  recourse  to  surgery.  Of  all  encephalic  diseases 
abscess  promises  the  best  results  to  surgical  measures.  Adequate 
drainage  after  opening  the  skull  has  been  followed  by  brilliant 
success  in  numerous  cases  and  in  the  hands  of  many  operators.  All 
other  measures  are  inadequate. 


CHAPTER  X. 
TUMORS  OF  THE  BRAIN. 

The  encophalon  is  frequently  invaded  by  various  new  growths 
common  to  other  parts  of  the  body,  and  l)y  a  number  of  n(M>])lasnis  that 
are  practically  found  only  within  the  skull.  Tii  addition,  new  forma- 
tions arising  from  the  meninges  and  cranial  walls,  while  not  strictly 
brain-tumors,  present  symptoms  that  are  identical  with  lesions  of  the 
cortex,  and  are  localized  in  tlie  same  wav.  Tlie  term  "  brain-tumor  "  is 
here  taken  broadly  to  cover  new  formations  within  the  skull. 

Etiology. — The  causation  of  brnin-tumors  is  an  obscure  sul>]oet. 
Manv  of  them  arise  by  mcfa-fifasis  from  distant  morbid  iields,  as  is 
usimlly,  if  not  always,  the  case  in  tubrreular  growths,  caroinoniata,  and 
parasitic  cysts  and  masses.     Some  arise  by  intracranial  extension  from 
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the  orbit,  pharynx,  and  cranial  bones.  Heredity,  aside  from  tubercular 
cases,  plays  a  very  insignificant  if  not  an  entirely  nc^tive  r6le. 
TraumutiHm  has  pn)l)al)ly  been  too  frequently  assigned  as  the  inciting 
cause  of  brain-tumor,  but  it  undoubtedly  is  competent  in  some  instances. 
Thus,  continuous  symptoms  have  arisen  within  a  few  days  of  a  head 
injury,  and  a  tumor  has  subsi*(iuently  been  found  at  the  traumatic  site  or 
in  the  bniin  Ixiueath.  There  can  be  no  doubt  that  even  slight  head 
injuries  may  loadize  tubercular  and  syphilitic  activity  and  lead  to  cor- 
responding tumor  growth.  Sarconui  and  glioma  are  the  neoplasms  that 
seem  to  be  most  frecjuently  attributed  to  trauma,  but  at  the  same  time 
they  are  among  the  most  conmion  of  brain-tumors. 

No  age  is  exempt  from  tumor  growth  within  the  cranium.  The 
great  nuijority  of  cases  occur  in  childhood  and  active  adult  life.  The 
activity  of  tuberculosis  in  childhood,  and  the  prevalence  of  syphilis  in 
young  adult**,  as  well  as  exiK)sure  to  traumatic  influences,  may  in  jMirt 
aex;ount  for  this.  Mcde^  are  somewhat  more  subject  to  cerebral  tumor 
than  fniKtle^, 

Pathological  Anatomy. — Of  all  brain-tumors  tubercle  furnishes 
the  largest  projK)rtion.  The  implantation  of  the  tul>ercular  process 
within  the  brain  sometimes  gives  ris(»  to  the  formation  of  large,  solitary, 
isolated,  often  encysted  caseous  masses  that  may  be  mngle,  but  are 
multiple  in  about  onc^half  of  the  casi»s.  Tubercular  tumors  favor  the 
base  and  the  eourst^  of  the  large  cerebral  and  cerebellar  vessels,  which 
rcK»alls  the  usual  propigation  of  tubercular  meningitis.  No  jiart  of  the 
brain,  however,  is  exempt.  They  do  not  d(»stnictively  invade  the  brain- 
tissue,  but  displace  it  and  act  as  foreign  bcnlies,  causing  pressure 
atrophy.  About  them  may  often  be  found  an  area  of  tul)ercular  infil- 
tration and  inflammatory  activity,  especially  if  thev  an*  seated  so  as  to 
involve  the  meninges.  Three-fourths  of  the  cases  occur  before  the  age 
of  twenty.  The  tumors  vary  in  size  fnmi  a  jK»a  to  a  hen's  egg,  or  even 
a  larger  size,  and  in  numlnT  from  one  to  a  score. 

Sarcomatous  grrowths  are  next  in  frequency.  TTsually  they  present 
the  distinctive  and  im])ortiint  character  of  being  more  or  less  eneajisu- 
latcHl  and  sliarply  separattnl  from  the  brain-tissue,  from  which  they  can, 
therefore,  if  accessible,  be  easily  enucleate<l.  As  a  rule,  they  are  out- 
growths of  the  cranial  dura  or  ]x^riosteum,  but  tlu^  majority  of  them  are 
situatinl  in  the  basilar  region,  involving  the  brain-axis.  In  compara- 
tively rare  instances  tluy  infiltrate  the  brain-tissue,  or,  arising  at  the 
vertex,  sj)read  out  broadly.  They  are  of  rapid  growth,  and  in  a  given 
case  liirnish  ])ronouncxHl,  persistent,  and  unifonn  symptoms.  They 
])resent  the  variations  of  c(»llular  elements  that  mark  sarcomata  else- 
where.    As  a  rule,  they  are  single. 

Glioma  is  peculiar  to  nervous  stnictures.  It  arises  from  the  neu- 
roglia and  finds  its  most  usual  seat  in  the  brain,  though  it  may  occur  in 
the  spinal  conl  or  retina.  It  ])r(»sents  a  reddish,  vascular  color  and  a 
soft  consistency  (juite  like  that  of  the  brain-substance.  Glioma  is  emi- 
nently an  infiltrating  and  a  destnictivc  growth.  Iti^  outlines  are  difficult  to 
determine.  Owing  to  its  strangulating  effect,  the  center  of  a  glioma  is 
frequently  fiUetl  with  softened  detritus  and  fatty-degeneration  products, 
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nhiih  loar  become  fluitl  and  the  growth  therehv  cystic  Many  allegnl 
Imfll  ■•  brain-hyiwrtroiihies "  have  been  gliomatoiis  itifiltratioii  in  fact, 
anil  liic  microscopic  exiiiuination  of  "  cyst-walls  "  has  alone  discoveird 
tile  tnie  nature  of  the  lesion.  Its  fovorite  location  is  in  the  white  huI»- 
sBiH*  near  the  cortex,  and  it  may  intiltrate  lai^  areas,  even  the 
greiiier  part  of  a  hemisphen?.     Ordinarily  it  is  single. 

Mixed  forms  of  glioniatous  and  i^rcomalotis  structure,  or  gUosar- 
coDiftta.  are  almiit  fifth  in  the  order  of  frequency  of  intmcranial 
jiniHlli.*.  They  present  the  infiltrating  tendency  of  glioma  and  the 
o'llulnr  structure  of  sarcoma.  In  consistency  they  are  soft,  often  highly 
vafciitar.  and  may  in  some  cases  be  easily  mistaken  for  angiomata. 
Ht'niorrhapes  not  infrequently  occur  in  them.  In  other  cases  a  great 
■itiimnt  of  interstitial  fluid  gives  them  a  myxoid  character.  Tlicir 
insiiiions  symptoms  and  the  difficulty  of  enucleation  bring  tlicin  into 
cW  rri^-mblauce  clinically  witli  glioma,  and  it  is  a  matter  of  doubt 


whether  the  sanwmatous  features  are  stconoim-  or  jiriniary  to  the  gbo- 
malous  pndifenilion. 

Oarcinomata  are  somewhat  more  frequent  timu  gliosarcimmta. 
Pnii'tifally  .■•|H'aking,  they  are  found  in  the  brain  only  us  metastatic 
growths  arifiing  from  primary  cancer  in  the  body  orgims,  breast,  etc.,  or 
tliruiigh  tlirect  invasion  by  extension  from  orbital  ttr  other  cnmial  and 
facial  carcinomatous  growths.  They  are  also  practically  confined  to  the 
(Bcond  half  of  life,  UiKwntrolIed  by  the  soft  tissue  of  the  encephalon, 
imrcinomata  rapidly  invade  the  brain,  forming  ill-defined,  nodular, 
mrely  encapsulated,  veiy  vascular,  and  practically  inoperable  tnmoi-s. 
fflien  arising  secondarily  from  cancer  in  the  body  organs,  especially 
those  in  the  thorax,  (»rcinoma  of  the  brain  lotaites  by  preference  in  the 
adghlKirhiXHl  of  the  great  vessels  of  the  base.  In  other  instances  it 
springs  from  the  choroid  stnictures  and  the  epithelial  lining  of  the  vcn- 
tricleSf  or  from  the  dura  and  pia  inat^ir. 
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Cysts  form  tumors  in  the  brain  with  comjxirative  frequency.  An 
encysUnl  hemorrhaj^e  or  sofU»nod  infarct  does  not  ordinarily  give  rise  to 
pro^n^ssive  or  markedly  irritative  .symptoms,  and  need  not  be  here  con- 
sidered. An  encystcHl  and  latent  abscess  may,  however,  produce  all  the 
symptoms  of  a  brain-tumor,  which  in  fact  it  is.  Cysts  arising  from 
parasites,  such  as  the  cysticercus  and  echin(K^ccus,  are  rather  (amnion 
in  some  i)arts  of  the  world,  but  are  distinctly  rare  in  the  United  States. 
The  central  breaking  down  of  sarcomata,  and  especially  of  gliomata, 
produces  cysts  the  nature  of  which  may  be  indeterminate  without 
histologicid  search.  Rarer  forms  are  due  to  ependymal  inclusions 
in  embryonic  development,  pnxlucing  ventricular  cysts  or  cysts  in 
the  jK)sterior  portion  of  the  pituitary  body  later  in  life.  Dermoid 
cysts  have  also  b(»en  encountertxl  within  and  outside  the  dura,  and 
especially  in  the  cerebellum.  Cyst  develojmient  is  usually  slow,  and 
the  resulting  tumor  acts  as  a  displacing  foreign  body.  Their  diagnosis 
is  important,  as  tliey  are  readily  evacuated  and  the  cyst^wall  may  be 
removed  when  situated  in  a  surgicidly  aj>proachable  part  of  the  brain. 
Syphilitic  tumors  of  a  gummatous  sort  in  the  brain  are  more  fre- 
quent than  statistics  would  in<licate.  Owing  to  their  partial  amenability 
to  treatment  and  their  n^adily  accepted  consequences  they  are  seldom 
rejM)rt(Kl.  As  a  rule,  they  spring  from  the  meninges  and  large  vessels, 
and,  when  deeply  si»ated,  are  usually  the  ingrowth  from  one  of  the 
jHiuetrating  folds  or  vess(»ls.  They  may  be  definitely  limited  or  sur- 
roun<led  by  softentnl  bniin-tissue,  and  have  no  tendency  to  infiltrate. 
Their  usual  location  is  in  the  hemispheres,  esjH»cially  at  the  base,  or  in 
the  j>ons.  Tliey  rarely  owur  in  the  cerebellum  or  central  ganglia. 
AfVer  treatment  tlu^ir  early  soft,  cuseous,  and  gelatinous  character  may  be 
changed  to  a  shrunken,  degenerated,  and  fibrous  c*ondition.  They  are 
usually  multiple  in  number,  iKnlular  in  form,  and  alx)ut  the  size  of  a 
clu?stnut.  Tliey  occur  as  the  result  of  accpiireil  syphilis,  and  eonse- 
(|uently  usually  in  adults  at  pericnls  varying  from  a  few  months  to  many 
years  aflt^r  the  primary  lesion.  They  are  commonly  attende<l  by  other 
sy|)hilitic  disturbaiu^es  of  the  bniin,  such  as  endarteritis,  meningitis,  and 
era nial-ner\'e  lesions.  Of  m|)id  gn)wth,  they  usually  promptly  recede 
to  some  degree  under  ndiujuatti  treatment,  but  their  absolute  removal 
by  nuHlication  is  always  (juestionable. 

Manv    otiier    tumor    forms    are    occasionally  found    in    the    brain. 

»■  »■ 

(\'irhrom4f  is  an  embr>'ol()gical  infolding  of  the  gray  mantle,  which 
becomes  occluded,  usually  in  the  white  substance,  and,  later,  takes  on 
active  ])n>liferati<)ii,  forming  a  heterotojMC  tumor.  Fibroma ^  am/imnay 
vnd'oma,  pmrnmomdy  papilloma  of  the  clion)id  plexus  and  Pac(*hionian 
bodies,  arfimymj/cosifi^  iijxmiay  icraUyma^  ottfroma,  cholctiteotomay  etc., 
merely  requin*  mention. 

Aneurysms  sonu^times  give  rise  to  syni])toms  of  intracranial  tumor. 
They  arise,  especially  after  middle  life,  as  the  result  of  arterial  disease, 
discussed  in  chapter  v,  or  they  may  be  due  to  tnuimatism.  Aneur}'snLS 
of  a  cirsoid  ehanieter  and  of  great  extent  that  produce  brain  synij)- 
toms  are  occasionally  eiUMmntenKl  on  the  meningf»al  arteries.  The 
cerebral  vessels  present  aneurysms  usually  of  a  globular  or  j)yriforra 
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shape.  Their  favorite  location  is  at  the  base  and  in  the  Sylvian  fissui-es, 
at  iho  bend  of  the  carotids  and  in  the  basilar  arterv,  but  thev  (K-oa- 
sionally  develop  on  the  perforating  arteries  and  may  attain  considerable 
size.  The  formation  of  miliary  aneun'sms  and  their  relation  to  cerebral 
hemorrhage  have  already  been  indicate<l.  Occasionally  a  patient  with 
cerebral  aneurysm  is  conscious  of  its  pulsations  and  hears  the  bruit. 
The  bruit  may  also  sometimes  be  heard  by  auscultation  of  the  cranium, 
but  vascular  murmurs  have  also  been  heart!  in  a  case  of  extensive  soften- 
ing. The  chief  symptoms  of  aneurysm  are  due  to  pressure  u|)on  the 
cranial  ner\'es  and  brain-centers. 

AU  brain-^unwra   cause    more   or  less   circumferential   destruction 
of  brain-tissue.      This    is   at  a  minimum   in  slow-growing  tul>ercles 
and  reaches  its  maximum  in  rapidly  growing  and  infiltrating  glioma. 
Almost  invariably,    if   the   meninges   are   reachinl,    an    inflammatory 
thickening  over  the  growth  is  added.     In  the  case  of  tubercle  and 
svnhilii*  a  more  or  less  diffuse  meningitis  is  commonly  present,  sooner 
oir  later.      The    interpolation    of   a    new    growth    within    the    resist- 
ing walls  of  the  skull  mesms  increased   intracranial   pressure  and  dis- 
turixJ  vascular   conditions.     The   effects  are  serious,  relative  to  the 
intensit}'  of  the  pressure,  the  rapidity  with  which  it  is  established,  and 
the  location  of  the  growth.     Even  a  small  tumor  in  the  circumscribed 
space  under  the  tentorium   produces  pressure   nij>idly.      In  the  siune 
wav,  if  located  near  the  falx  or  other  resisting  structure,  its  pressure 
effects  seem  to  be  greater.     On  the  other  hand,  if  of  slow  growth  and 
of  a  non-destructive  character,  a  tumor  may  displace  large  jK>rti()US  of 
a  hemisphere,  especially  in  the  latent  regions  of  the   right  side,  and 
attain  enormous    proportions,   without   i)roducing   notable    symptoms. 
This  pressure  is  felt  not  only  in  the  vicinity  of  the  tumor,  but  through- 
out the  eucephalon,  and   may  cause  symptoms  and  even  inflammatory 
disturbance  at  a  distance.     Tumors  so  located  as  to  obstnict  the  return 
circulation  from  the  ventricles  by  occluding  the  straight  sinus  and  the 
veins  of  Galen    pnxluce  a  dmpsical  condition   of   these  cavities,  an 
internal  hydrocephalus,  with  extreme  pressure  indications.     Kven  the 
bonv  walls  of  the  cranium   over  the  tumor  are  thiimed  and  erodKl  in 
some  instances,  and  that,  too,  when  the  tumor  is  not  su|K'rficial. 

Symptoms. — The  symptomatology  of    bniin-tumors  presents   the 
widest  variations.     The  clinicid   picture  is  do|K'ndont  uj)on  the  situa- 
tion of  the  growth  and  in<Hlified  in  its  evolution  by  the  nature  of  the 
tumor.     A  slow-growing  mass  starting  from  the  meninges  may  deibrm 
an  entire  hemisphere  without  giving  rise  to  sym])toms,  while  another  of 
Insignificant  volume  may  produce  th(»  most  ninrkc»d  motor,  sensoiy,  and 
mental  disturbances,  or  lead  to  sudden  d(»ath.   W(»  may  <livide  the  sym]>- 
toms  of  brain-tumor  into  :    (1)  Those  which  are  presented  irrespective 
of  the  nature  and  location  of  the  growth, — f/nicraf  i<i/mptonis  ;  (2)  those 
dependent  n\yon  the  situation  of  the  mH)plasm, — 'focaf  s}/)np(om.s ;   and 
(3)  topictd  tft/mpfomjfy  those  at  the  superficial  site.     Under  certJiin  condi- 
tions the  general  symptcmis  have  some  localizing  value,  as  will  be  pointed 
out  seriadm. 

Gfreneral  symptoms  of  intracranial  growths  are:    (1)  Headache; 
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(2)  generalized  convulsions ;  (3)  mental  impairment ;  (4)  double  optic 
neuritis  and  optic  atrophy ;  (5)  vomiting,  and  (6)  vertigo.  Temi>era- 
ture  changes  above  and  below  the  normal,  alterations  in  respiration  and 
juilse  rhythm,  j)olyuria,  glycosuria,  insomnia,  delirium,  stu)X)r,  coma, 
slow  speech,  and  malnutrition  are  common  to  brain-tumor  and  all 
other  enceplialic  lesions,  esix^i^ially  in  their  termiiml  stages. 

Headachi'. — In  the  great  majority  of  cases  of  intracranial  tumor 
headache  is  an  c»arly  and  persistent  symptom.  It  has  no  necessary 
relation  to  the  location  of  the  tumor,  and  is  usually  frontal  or  occipital, 
less  frequently  parietal,  or  at  the  vertex.  Sometimes  the  eyeball  is  the 
seat  of  pain.  It  usually  increases  with  the  increase  in  the  tumor's  size, 
and  is  aggravated  by  any  effort  or  condition  which  increases  arterial 
tension  and  cephalic  hy|)eremia.  In  character  the  headache  is  dull, 
heavy,  j>ersistent,  often  witli  great  exacerbations  ;  frequently  it  prevents 
sleep,  and  sometimes  is  of  an  intensity  that  becomes  inti)lerable  and 
8ubmergi\s  the  patient's  intellect.  It  has  even  been  considert»tl  tlie  cause 
of  deiith.  In  rare  instances  a  })ersistent,  circumscribed  headache  has 
been  found  to  conform  to  the  tumor's  location,  and,  therefore,  like  all 
diffuse  symptoms,  it  may  exceptionally  have  a  localizing  value.  In 
such  ciise  there  is  often  local  tenderness  on  j)ercussion,  and  sometimes 
lo(ail  elevation  of  temjK^rature.  In  wrelwllar  growths  local  pain  and 
])ain  in  the  neck,  witli  retraction  of  the  head,  art^  significantly  common. 
Pain  in  the  distribution  of  the  fifth  cranial  jwiir,  or  in  a  single 
branch,  is  an  indication  of  load  irritation  of  the  nerve  that  may  l)e 
confoun(le<l  with  the  diffust*  headache. 

General  ConvuMouH. — Over  one-half  of  all  cases  have  general 
convulsions  at  some  jH^ri(Kl  of  the  diseiise.  They  may  be  the  early  and 
only  manifestations  of  tbe  tumor,  and  indistinguishable  from  ordinary 
epile]>sy,  for  which  these  j>atients  are  not  infrequently  treate<l  during 
long  |M»ri<Kls  of  time.  More  often  the  convulsions  are  precetled  by 
h(»adaches  and  focal  symptoms.  As  a  rule,  Jacksonian  fits  eventuate, 
eitlier  by  gnidation  or  alternation,  in  the  genendized  form.  While 
these  commonly  conform  to  the  clinical  tyjw  of  the  onlinarj'  epileptic 
seizure,  a  careful  study  of  them  sometimes  enables  one  to  detect  varia- 
tions  from  the  tyj)e  that  have  some  significjince.  The  onst^t  is  less 
violent  and  abruj)t.  The  clonic  stage  is  likely  to  l)e  protnicttKl  to 
fifteen  minutes,  a  half  hour,  or  longer ;  then*  is  less  depth  to  the  coma, 
and  the  subs<»qu(»nt  d(H»])  sleej)  may  be  much  abridg(»d  or  entirely  want- 
ing. They  rarely  a]>|X'ar  with  the  regularity  that  is  common  in  ordinarj' 
epil(»j)sy.  Attiicks  of  the*  petit  inal  variety  are  rare  in  brain-tumor,  but 
do  occur. 

Mental  Ini]>airment. — The  final  stage  of  tumor  castas  is  custonuirily 
mark(»d  by  great  helM»tu<le  an<l  a  stU]>orous  condition  that  may  increase 
into  final  coma.  In  lesser  d<'gree  this  belittling  of  mental  vigor  is  verj' 
common  in  the  earlier  peri<Hls  of  the  disease,  with  or  without  cf)nvul- 
sions.  When  the  h(»adache  is  intense,  the  jwitient  is  likely  to  si»ek  seclu- 
sion, hold  his  head  in  his  hands,  and  present  a  ])icture  of  dejected 
indifference  that  shadows  forth  his  mental  state.  He  n»plies  slowly  to 
questions  or  disregards  them  utterly.     He  can  not  think  quickly,  and  is 
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duggi^h  in  all  his  mental  qualities  and  in  his  physical  attributes.  The 
pulse  decreases  in  strength  and  rapidity,  respiration  is  slow  and  shallow, 
and  if  suffering  ceases,  he  sleeps  a  sort  of  hibernating  sleep.  Troni  this 
apathy,  which  may  be  more  or  less  marked,  he  partially  rouses,  or  he  may 
decline  into  a  more  comatose  state  and  die  of  inanition.  The  two  promi- 
nent characteristics  of  the  mental  state  are  apathy  and  suffering,  which 
mav  be  associated  or  alternate.  So  far  as  mental  action  can  be  elicited 
it  is  usually  unclouded,  except  in  rare  periods  of  delirium.  Some- 
thing of  this  apathy  may  be  noticed  in  comjMiratively  recent  cases,  and, 
as  a  rule,  brain-tumor  patients  are  little  worried  over  their  condition. 
This  mental  change  is  most  likely  to  be  well  marked,  and  to  appear 
early  iu  tumors  of  the  frontal  lobes.  Gianelli  ^  reports  77  cases  of 
tumor  in  the  frontal  lobes  accompanied  by  mental  disturbance  and  20 
in  which  morbid  psychic  phenomena  were  lacking. 

Ofik  neuritis  J  or  papillitis,  occurs  in  about  eighty  per  cent,  of  en- 
cephalic growths.  In  very  rare  instances  only  one  nerve-head,  the  one 
opposite  to  the  lesion,  has  been  found  affected.  In  many  cases  the  con- 
dition is  more  marked  in  one  eye  than  in  the  other,  and  there  is  some 
reason  to  think  that  tlie  more  intense  inflammation  is  usually  on  the  same 
ade  of  the  lesion.  (For  further  details  regarding  this  lesion  of  the 
second  cranial  nerx^e  reference  is  made  to  Part  II.)  In  chronic  cases 
papillitis  may  suddenly  appear,  but  a  chronic  papillitis  or  a  very  insidi- 
ous one  does  not  belong  to  an  acute  or  rapidly  developing  lesion.  The 
natural  result  of  choked  disc  is  atrophy  of  the  optic  nerve,  which, 
therefore,  has  the  same  significance  in  the  presence  of  other  tumor 
indications.  It  must  be  borne  in  mind  that  vision  may  not  be  greatly 
disturbed  when  the  discs  are  dLstinctly  choked,  and  their  examination 
should  never  be  neglected.  This  general  sym[)toin  of  brain-tumor  is 
ver}'  constantly  found  in  growths  involving  the  ecrel>elluni,  geniculate 
bodies,  corpora  quadrigemina,  and  the  brain-axis.  It,  therefore,  has  a 
slight  localizing  value. 

Vomiting. — Attacks  of  vomiting,  usually  of  the  so-called  cerebral 
variety,  without  fermentation,  nausea,  and  effort,  are  conmion.  Tli(»y 
mav  last  for  a  few  days  or  weeks,  and  subside,  to  reapjx^ar,  and  they 
usually  attend  other  indications  of  tumor  extension  or  invasion.  Vomit- 
mg  sometimes  threatens  death  by  inanition.  I^ike  choked  disc,  it  is  most 
frequent  in  tumors  involving  the  cerebellum,  especially  the  middle  lobe 
and  the  corpora  quadrigemina. 

Vertigo  occurs  with  brain-tumors  in  all  locations,  but  esjwcially  in  the 

cerebellar  and  frontal  regions.  ^      It  is  a  vague  distress  in  some  cases,  a 

feeling  of  l>eing  submerged  or  of  mere  darkness  and  sinking,  and  may 

be  pan)xysmal  or  constant.     In  addition,  bniin-tunior  may  give  ris(»  to 

ocular  vertigo  by  involvement  of  the  motor  oculi  nerves,  to  auditory 

vertigo  by  implicating  the  eighth  ner\^e.     In  cerebellar  tumors  affect- 

"^  its  peduncles,  especially  the  middle  one,  there  may  be  fonnnl  niove- 

'neats  and  attitudes.     In  these  combinations  vertigo  furnishes  a  valuable 

'Ocaliaing  indication.     In  s<mie  cases  it  is  an  epileptic  equivalent.     It 

'  **  DPolicUnioo,"  Jnly  15,  1897.     =»  Brans,  *' Wien.  klin.  Rnnds.,"  1897,  No.  46. 
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sonietimos  is  attcndcKl  by  vomiting.  It  may  prevent  the  patient's  rising 
from  recumbency,  or  cause  him  to  lie  down  if  standing.  Ordinarily 
he  grasps  an  object  for  su])|)ort,  and  is  soon  over  the  attack. 

Focal  Symptoms. — Tlie  symj)toms  due  to  the  presence  of  a  new 
growtli  or  otlier  lesion  in  sjiecial  bniin  regions  have  l)een  discussi'd  at 
lengtli  in  the  oj)ening  chapters  of  this  jmrt.  They  ccmsist  usually  of 
unihiteral  Hpaaim  (H)nfined  to  the  liice,  to  a  limb,  or  to  a  segment  of  a 
limb;  of  inonoplvffiaH ;  i)i  parcsihemm  of  functional  distribution;  of 
hemianopid  or  other  sensory  disturbances  ;  of  aplutHia,  and  of  im})airment 
of  the  cratnal  iicrvca.  They  are  variously  combined  as  associated  ana- 
tomical  structures  hap|K'n  to  be  involvcnl.  They  advance  with  the 
tumor's  gn)wth,  and  change  as  irritation  yields  to  destruction.  They 
thus  vary  indefinitely  in  different  cas<»s,  and  usually  present  numerous 
modifications  in  the  clinical  history  of  any  given  case.  To  the  Jack- 
sonian  fit,  whether  the  spasmodic  or  the  sensorj'  features  predominate, 
most  attention  has  been  din»cted,  as  it  points  with  definiteness  to  the 
locus  of  greatest  and  usually  of  initial  disturbance.  To  avoid  needless 
repetition,  the  reader  is  agjiin  refernnl  to  the  previous  chapters  on  cere- 
bral localization  and  diseases  of  the  cnniial  ner\'es. 

Topical  Symptoms. — The  location  of  a  new  gn)wth  near  the  surface 
of  the  brain,  so  that  it  imj)inges  upon  the  meninges  or  invades  them, 
is  sometimes  attended  by  topical  condititms  of  some  significance. 
Ijmd  and  j)ersii*teid  tenderHCHs^  had,  and  headache  may  be  thus  induced. 
In  the  ran*  cases,  where  the  i*ninial  bones  arc  jwrforatc'd  by  erosion, 
palpation  may  detect  the  bony  o[)ening  and  the  tumor  nuiss.  Invasiims 
of  the  orbit,  pharynx,  and  nasid  cavities  are  oj)en  to  ready  investiga- 
tion. PereuHHion  over  large  tumors  superficially  placed  may  demon- 
strate a  changed  ])itch  in  the  resulting  note.^ 

Mfdtlple  (ninorn  may  furnish  many  diverse  and  conflicting  symptoms, 
but  usually  one,  owing  either  to  its  situation  or  major  size,  gives  a  pre- 
l>ondenuice  of  manifestations. 

Course. — The  majority  of  cases  of  brain-tumor  are  clinically  of 
insidious  onset,  progressive  develo])m(*nt,  and  fatal  termination  in  a 
caehe<'tic  state,  induced  by  the  gnidually  increasing  intracnuiial  prc»s- 
sun»  and  the  extinction  of  eer<»bral  functions.  The  onlinary  dunition 
is  from  a  few  months  to  three  years.  The  lethargy,  stupor,  and  conui 
of  late  stag<»s  are  fre(jU(»ntly  aggnivate<l  by  jwiralytic  featurt»s,  and  con- 
timious  vomiting  may  defeat  all  attein])ts  at  maintjuning  vital  force. 
While  this  is  true  of  the  larger  nnmlu'r  of  «ises,  there  are  numerous 
exc(»]>tions.  Som(»times  the  first  j)ronoun<HKl  symptom  is  an  ai>oplectic 
attack  which  may  carry  off  the  patient  at  once,  and  only  with  difficulty 
cjui  any  history  of  earlier  sym])toms  be  learne<l  from  the  i>atient's  inti- 
mate's. The  ajH>j>lexy  is  brought  about  by  a  cerebnil  hemorrhage,  due 
to  erosion  of  a  vessel,  or  sometimes  to  the  tumor  pressure  obliteniting 
an  artery  by  thrombosis  or  by  its  men*  mechanical  effec^t.  In  the 
softer  growths,  notably  gliomata,  hemorrhage*  into  the  mass  may  take 
]>lacc  and  secondarily  affect  the  cerebral  structure.     Some  tumors  give 

^  Bruiis,  loc.  ciL 


TUMORS  OF  THE  BRAIN.  241 

Tve  to  no  symptoms  aii<l  are  only  detected  after  death  from  intercurrent 
dwuse. 

The  nature  of  the  gn)wth  in  some  degree  determines  the  rapidity 
of  the  evohition  of  the  case,  but  in  turn  is  subject  to  its  localization. 
Tabercle,  fibroma,  eerebroma,  sarcoma,  syphiloma,  carcinoma,  and 
glioma,  in  ascending  order,  increase  in  the  nii)idity  with  which  they 
influence  the  brain-stnicture.  The  more  rapid  the  growth,  the  more 
rapid  the  development  of  pressure  and  the  more  (juickly  d(H?s  destruc- 
tion advance,  Tulwrcles,  however,  furnish  some  of  th(?  most  ni[)id  as 
well  as  some  of  the  most  dilatory  cases.  A  fatality  is  immin(>nt  in  pro- 
pi)rtion  as  the  growth  recedes  fn)m  the  cortex  and  appn)aches  the 
medulla  in  location.  In  the  latter  jwsition  or  in  its  neighborly mkI,  as 
in  the  basal  ganglia,  the  [wns  and  cerebellum,  a  small  and  comjwiratively 
benipi  growth  may  inducer  a  rapid  course  and  early  fatid  termination. 

The  jsuccession  of  symptoms  is  again  deterniincH^l  by  the  nature  and 
the  l(K!ation  of  the  growth.  Headjiche  is,  of  all  the  diffuse*  or  general 
s^nnptoins,  commonly  the  earliest,  and  optic  neuritis  usually  follows  in  a 
few  months.  8[KLsms  de|H»nd  on  the  amount  of  irritation  of  the  (rorti- 
cal  structures,  and  jjamlysis  on  their  destruction  or  th(»  (Uitting  of  the 
motor  paths.  (jeiu»ral  convulsions,  as  [X)inteil  out,  are  often  (»jirly  feat^ 
ures;  they  esptx?ially  i)retHxle  the  ]>aresthesias  and  |xdsies.  liy  the  ex- 
tension of  the  gn)wth  invasion  sympttmis  are  set  up  (se(»  p.  181),  and 
a  Oldening  of  motor  and  paralytic  [dienomena  follows  in  anatomical 
onler.  TulM»rcular  and  canrinomatous  growths,  being  usually  stu^ondary 
manifestations,  Wkxt  with  them  the  j)ossibility  of  a  ra|)id  downward 
OHirse  fnnn  conditions  outsi<le  the  cranium.  In  addition,  a  tubercular 
neoplasm  is  likely  to  set  up  a  diffuse  tubercular  meningeal  infection  that 
may  pnmiptly  <l(»stn)y  the  patient  A  syphiloma  in  the  same  way  may 
be  attended  by  a  wi<le-spread  syphilitic  meningitis. 

Diagnosis. — In  a  cas<i  prt^senting  cerebral  indications  and  giving 
rk'  to  the  suspicion  of  tumor,  the  diagnosis  is  much  facilititecl  by  a 
cari'ful  arrangement  of  the  sympttmis  in  the  onler  of  their  develoj)- 
ment  A  numWr  of  problems  are  presente<l :  (1)  Is  there  a  tumor? 
(2)  Where  is  it  hx-Jitcil  ?  (;3)  What  is  its  size  ?  (4)  What  is  its  nature  ? 
(•))  Is  it  o|>erabl(»  ? 

To  the  solution  of  the  first  (juestion,  is  there  a  tumor,  a  definite 
aa<werran  usually  Ihj  given.  After  taking  into  consid<»ration  tlu;  evo- 
lution of  the  case,  the  focid  or  localizing  symj)tonis  an*  the  most  reliable 
data,luit  an?  strongly  confirmed  or  rendercnl  ]H)sitive  by  the  j)n»sence  of 
the  diffuse  indications.  IxK^alized  fits  mav  be  i>resente<l  bv  ordinarv 
epilepsy,  but  if  heiulache,  cerebral  vomiting,  vertigo,  and  ehoke<l  disc, 
one  or  all,  are  added,  the  probability  of  tumor  is  enh5ince<l.  Should 
ncpwthe  local  sjKism  be  followwl  by  jK»rsist<Mit  ])aresis  or  ])aresthesia  in 
the  same  hx^ality,  a  jM)sitive  statement  is  allowable.  In  th(»  sanu*  way  a 
hemianopia  or  aphasia,  following  or  associated  with  gcMieralizfKl  or  liniitcMl 
eonvulsions  and  att<'n<l(Ml  by  some  or  all  of  the  diffus(»  sy nij)toms,  jkt- 
mits  a  diagnosis  of  tumor. 

The  clinicjil  history  of  the  case  is  important,  as  by  it  and  its  sjM'cial 

symptoms  we  have  to  differentiate  tumor  from  acute  and  chronic  men- 
16 
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ingitiH,  with  which,  indeed,  it  may  in  some  cases  be  complicated.  The 
early  and  persistent  headache  is  common  to  lx)th,  but  tumor  presents,  as 
a  rule,  a  chokeil  disc,  while  meningitis  has  a  neuroretinitis.  Meningitis, 
even  of  the  tubercular  form,  is  of  comparatively  rapid  development, 
while  tumor  conunonly  requires  months.  In  meningitis  the  motor 
symi)tonLs  are  usually  bilateral,  as  contrasted  with  the  one-sidedness  of 
tumor  disturbance.  It  will  be  recalled  tliat  a  latent  cerebral  abscess 
may  present  all  the  indications  of  a  tumor,  which  indeed  it  is,  and  it 
requires  no  differentiation  aside  from  the  fact  that  it  offbrs  a  better 
oiKjrative  outlook.  The  cerebral  palsies  of  childhood  and  general  paresis 
in  adults  have  been  confounded  with  tumor,  but  a  careful  scrutiny  of 
the  case,  with  a  knowledge  and  mindfulness  of  these  maladies,  will 
obviate  error.  The  tumors  which  present  a  sudden  ai)oplectic  onset 
may  be  confounded  with  cerebml  hemorrhage  or  softening.  Here  the 
ordinary  antecedents  of  vascular  dis(»ase  and  the  arterial  condition  pre- 
sented furnish  a  stnnig  presumption  of  vascular  accident,  and  serve 
to  a  reasonable  degree  to  exclude  tumor,  if  the  diffuse  symptoms  are 
lacking  in  the  history.  It  will,  however,  be  borne  in  mind  tliat  a 
brain-tumor  may  bring  about  vascular  disease,  and  that  hemorrhage  into 
gli(miatous  and  other  soft  growths  may  pnxluce  aiwplectic  states  which 
would  be  favoretl  by  athemmatous  conditions  of  the  blocKl-vessels.  The 
diagnosis  nuist  rest  on  the  antecedent  and  sometimes  on  the  subsequent 
history  of  the  case. 

There  is  n»ason  to  hope  that  skiagraphy  may  give  aid  in  the  diagnosis 
of  brain  tumors.  ( )bici  and  l^allici  ^  wen*  able  to  thus  demonstrate  a  sar- 
coma in  a  (cadaver,  and  the  writer^  Imls  obtained  a  similar  result  intra  vitam. 

The  second  (question,  of  hmition^  is  answered,  if  answerable  at  all, 
by  a  consideration  of  the  fo(*al  and  topical  sym[>toms  of  tlie  case  and 
the  l(Kxdizing  Ix^aring  of  the  diffuse  symptoms  that  are  presented.  The 
abs(»nce  of  focal  symptoms  points  to  the  regions  of  latent  lesions  in  the 
frontal,  tem|>orosphenoidal,  and  postparietal  regions,  especially  on  the 
right  side. 

It  is  necessary  to  answ<T  the  second  (juestion  before  the  third  can  be 
aj)j)n)ached,  as  w(»  can  only  relatively  estimate  the  ttizc  of  a  tumor  by 
knowing  its  loctition  and  th(»  anatomical  regions  invaded.  To  this  end 
the  se(juen('e  of  dev(»lopments  is  our  greatest  aid.  Invasion  symptoms 
enable  us  to  tracts  especially  in  the  motor  cortex,  the  gradual  growth 
of  a  tumor,  an<l  in  some  dire<'tions  to  indicate  its  extent.  If 
this  can  Iw  d(me  on  a  j>ortion  of  the  jKjriphery,  a  knowledge  of  the 
symj)toms  that  would  arise  by  the  tumor's  extension  in  the  opposite 
direc^tion  mav  enable  us  to  sav  whether  or  not  such  centers  or  pathwavs 
liav(^  Iwen  seriously  invaded.  It  is  evident  that  only  a  verj'  inexact 
measurement  can  be  made,  and  this  is  (»s]>ecially  true  if  the  growth  is 
situat<><l  in  the  neighl>orhood  of  the  latent  lesion  territories. 

To  the  fourth  (jui^stion,  what  is  the  nature  of  the  tumor,  a  posi- 
tive answer  cnn  never  be  giv(*n,  unh»ss  there  is  an  external  portion  or 
the  tumor,  but  a  strong  j)robability  is  frequently  forthcoming.     In  thi^ 

*  *'  Rivwta  di  Pathologica,''  Oct.,  181)7.  »  *'Amer.  Jour.  Med.  Sciences,**  Feb.,  189Q. 
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relation  the  age,  the  diathesis,  the  history  of  previous  illness,  the  pres- 
ence of  various  diseases,  the  location  of  the  tumor,  its  rate  of  develop- 
ment, and  the  effect  of  treatment  aid  us.  In  childhood,  tubercle,  glioma, 
sarcoma  are  most  frequent ;  in  adults,  the  firmer  tumors  and  syphiloma ; 
in  advanced  years,  carcinomata.  The  presence  of  tuberculosis,  carci- 
noma, parasitic  cysts,  or  syphilis  gives  much  weight  to  the  supposition 
that  the  brain-lesion  is  of  a  similar  cliaracter.  Tubercle  and  glioma 
favor  the  pons  and  cerebellum.  Syphilis  favors  the  pons,  basilar  area, 
and  cortex,  but  is  rare  in  the  cerebellar  white  matter  and  the  centrum 
ovale.  Fibroma  and  glioma,  being  interstitial  growths,  occur  in  the 
deep  structures.     Sarcoma  mostly  occurs  in  the  ventricles  or  meninges. 

A  rapid  onset,  followed  by  a  stationary  period,  speaks  for  tubercle, 
especially  in  the  first  half  of  life.  Glioma  and  sarcoma  are  of  insidious 
and  steady  development  Apoplectic  seizures  in  tumor  cases  usually 
mean  glioma.     Syphilis  provokes  a  rapid  onset  and  course. 

Only  syphilitic  tumors  are  permanently  affected  for  good  by  treat- 
ment, but  it  must  be  said  with  due  emphasis  that  the  iodids  are  capable 
of  checking  sarcomatous  gro^vths  and  frequently  cause  temporary  and 
misleading  benefit  in  all  forms  of  tumor,  probably  by  favoring  the 
removal  of  the  circumscribing  edema. 

The  fifth  question  concerns  the  possibility  of  surgical  removal. 
From  the  large  statistics  collected  by  Starr  it  can  be  stated  that  not 
more  than  seven  times  in  a  hundred  cases  of  brain-tumor  is  the  growth 
operable.  Unless  the  neoplasm  lies  on  or  in  the  convexity  of  the  cere- 
bral hemispheres  it  is  not  readily  approachable.  Cerebellar  tumors 
have  been  removed,  but  nearly  always  with  fatal  result ;  yet  it  seems 
reasonable  to  hope  that  better  fortune  may  follow  in  carefully  selecteil 
cases.  Cerebellar  cysts  offer  a  good  operative  ])ros]x?ct.  Tlie  basilar, 
pontine,  and  medullary  regions  are  out  of  tlie  operative  field.  Cysts 
and  old  abscesses  are  readilv  ilraineil.  Sarcomata  can  usually  be  enu- 
eleated,  tubercles  and  fibn^id  tumors  can  be  shelled  out,  but  glioma, 
from  its  infiltrating  character,  and  other  similar  growths  can  never  be 
entirely  removed,  and  grow  again  if  the  attempt  is  made. 

Prognosis. — If  ninety-three  per  cent,  of  brain-tumors  are  inoper- 
able and  syphiloma  is  only  partially  amenable  to  nuHlieinal  treatment, 
the  gravity  of  the  disease  is  apparent.  The  great  majority  of  cases 
nm  their  course  within  three  years,  though  slow-growing  neoplasms 
may  exist  almost  an  indefinite  time  or  may  only  furnish  a  post-mortem 
surj)rise.  The  outlook  turns  upon  the  nature  of  the  growth  and  the 
associated  clinical  manifestations.  The  ])ossil)ility  of  sudden  death 
should  not  be  overlooked,  especially  in  tumors  located  in  or  near  the 
brain-axis. 

Treatment. — The  management  of  brain-tumors  is  of  two  sorts  : 
(1)  That  directeil  to  the  tumor  itself,  and  (2)  that  to  the  general  physical 
condition.  Removal  of  the  tumor  l)v  o])eration  is  possible  in  a  small 
number  of  cases,  and  should  be  <lone  whenever  indicated  and  the  con<li- 
tions  are  otherwise  favorable.  This  surgical  proceeding  in  the  hands  of 
competent  men  has  secured  brilliant  results  and  siive<l  and  prolonged 
life.    Even  in  inoperable  tumors  a  wide  opening  of  the  skull  has  relieved 
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pressure,  has  benefited  the  mental  condition,  and  caused  tlie  choked 
disc  to  subside.  Indeeil,  in  some  cases  it  has  seemed  to  cause  the 
tumor  to  recede.  As  alK)ve  indicateil,  cerebellar  tumors  are  not  favor- 
able for  operation.  The  harder  and  slower  growing  sorts  of  brain 
neoplasms  offer  the  best  ojHirative  results.  Tubercle,  sarcoma,  and 
fibroma,  or  their  varieties,  can  be  removed  eii  inaasc^  while  the  limits 
of  infiltrating  growths  are  difficult  to  distinguish  and  complete  removal 
is  practictdly  impossible.  Cysts  and  abscesses  can  be  evacuated,  and  if 
the  secreting  wall  is  removeil,  a  })nictical  cure  follows.  Should  the  cyst 
be  due  to  degenenition  of  a  sarcomatous  growth,  the  probability  of  a 
return  is  very  great. 

In  syphilitic  growths  intensive  treatment  with  mercury  and  the 
iodids  usually  produces  ]>rompt  improvement.  This  goes  so  far  tliat 
many  cases  are  allegtKl  to  be  cured,  and  the  shriveled  remains  of  a 
syphilonui  have  been  found  post  mortem  to  testify  to  tlu*  efiica(»y  of 
treatment  and  the  })reiasion  of  diagnosis.  A  large  degree  of  n»ser\ation, 
however,  should  be  maintained  in  every  syi)hilitic  case.  As  a  rule,  the 
cure  is  not  complete.  Some  residuum  of  disability  can  usually  be  de- 
tected, and  a  constant  tendency  for  the  syphilitic  pn)cess  to  reappciir 
during  the  rest  of  life  too  frequently  k(»(»ps  these  ]>atients  fighting  the 
disease  as  long  as  they  live.  In  ortler  to  secure  the  best  results,  both 
mercury  and  i<Klid  should  be  used,  either  together  or  alteniately,  d(^ 
pending  upon  the  urgency  of  the  condition,  and  lH)th,  with  careful 
guanling,  should  be  pushed  to  the  limit  of  toh»nition.  Explicit  direc- 
ti(ms  for  the  treatment  of  syphilis  will  be  found  in  the  chapter  on  Syph- 
ilitic Diseases  of  tin*  NervHUis  Svstem,  Part  VI. 

As  tumors  of  all  varieties  have  shown  at  least  tem|H)rar\'  improve- 
ment under  the  use  of  antisyphilitics,  the  j>nictitioner  nuist  be  guanli'd 
in  drawing  inferences  from  such  therapeutics,  and  not  allow  himself  to 
take  t<M)  favorabh'  a  view  of  the  case  when  this  (Krurs.  It  is  an  estab- 
UsIukI  nile  to  use  sj)eeific  treatment  in  all  cases  of  brain-tumor  where 
there  is  a  sluulow  of  a  doubt  as  to  their  character.  If,  afler  six  weeks 
of  vigorous  treatment  no  benefit  is  obtained,  the  lesion  is  pretty  surely 
not  syphilitic.  Should  improvement  take  place,  a  continuance  of  treat- 
ment should  be  persisted  in  until  all  symptoms  have  practically  disap- 
peared. A  return  of  former  sym[)toms  or  further  development  of 
tumor  indications  in  the  face  of  specific  treatment  practically  demon- 
strates the  non-svi)hilitic  character  of  the  disease.  Iloi'slev  contends 
with  much  n»ason  that  when  attackable,  even  syphilomatii  should  be 
treat(Hl  surgically  after  a  fiiir  trial  of  sjxjcific  mediwition. 

The  ]>atient\s  general  condition  will  require  constant  attention. 
Tuberculous  an<l  other  cachectic  states  have  their  own  requirements. 
The  headaclu*  can  often  be  relieved  for  a  time  by  brisk  cathartics  and 
hot  baths.  Anti])yrin  and  other  coal-tar  analgesics  of^en  control  the 
headache  for  a  time.  The  o])iates  are  freciuently  powerless  except  in 
extreme  doses,  and  tluMr  us(^  should  be  jX)stj>oneil  to  the  last  possible 
moment.  Vomiting  yields  best  to  nerve  sedatives,  such  as  the  bromids, 
and  to  mensun»s  like  hot  baths  an<l  nuistard  foot-baths,  calculates!  to 
decongest  the  cerebral  circulation.     In  rare  crises  it  is  quite  unmanage- 
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ble,  and  may  lead  to  rapid  inanition  and  death  from  exhaustion.  Convul- 
sions can  usually  be  restrained  by  the  bromids.  The  continucxl  use  of 
bromids  and  antipyrin  will  be  found  especially  valuable  in  tliese  cases, 
and  a  flagging  heart  may  be  protected  by  caffein  or  strychnin.  The 
optic  neuritis  can  be  benefited  in  sypliilitic  cases  by  medicinal  treatment. 
In  other  sorts  of  growth  it  is  frequently  benefited  by  operation.  When 
optic  atrophy  has  once  occurred,  it  is  permanent.  Finally,  by  nutritious 
diet,  baths,  massage,  tonics,  and  general  measures  the  strength  of  the 
patient  is  supported  and  life  prolonged. 


CHAPTER  XL 
THE  CEREBRAL  PALSIES  OF  CHILDREN* 

A  NUMBER  of  varied  developmental  and  acquired  cerebral  defects 
result  in  paralysis  in  childhood.  They  involve  or  destroy  some  portion 
of  the  upper  motor  neuron  within  the  cranium,  and  give  rise  to  clinical 
types  that  justify  a  separate  description.  Their  importance  and  fre- 
quency have  been  recognized  only  within  a  few  years,  but  it  is  now 
appreciated  that  in  the  early  years  of  life  cerebral  j>alsies  are  nearly 
as  common  as  the  spinal  variety.  Etiologically,  they  may  be  divided 
into  three  groups :  (1)  Those  due  to  prenatal  conditions  ;  (2)  those  fol- 
lowing birth  accidents,  and  (3)  those  dejx^ndent  ujK)n  disease  or  tniuma 
after  birth.  Clinically,  we  also  divide  them  into  those  showing  uni- 
lateral defects,  the  hemiplegic  cases,  and  those  presenting  bilateral 
defects,  the  diplegic  cases. 

Etiology. — One  of  the  most  inn)ortant  prenatal  coiuUtioriH  resulting 
in  infantile  jialsy  is  an  actual  deficiency  of  bniiii  elements,  a  true  agen- 
esis. This  may  be  marked  by  convoliitional  sim]>licity  and  a  lessened 
number  of  cortical  cells  and  pyramidal  fibers.  In  other  cases  a  j)art 
or  the  whole  of  a  hemisphere,  or  of  lM)th  hemispheres,  may  be  lacking. 
Between  these  gross  teratological  defects  and  a  condition  in  which  the 
neuron  units  have  diminished  dynamical  qualities  or  a  lessened  power  of 
endurance,  that  in  early  life  leads  to  their  atropine  or  sclerotic  degenera- 
tion there  is  a  difference  only  of  degree.  The  lack  of  constitutional  (Ui- 
(lunince,  of  capacity  fi)r  growth,  and  of  resistive  power  underlies  many 
hrain  and  cord  diseases  that  present  hereditary  and  familial  characteristics. 
In  other  instances  it  furnishes  the  locus  of  lowered  resistance  to  toxic 
influences.  In  given  cases  unfinished  children,  lacking  motor  elements 
in  the  cortical  mantles,  and  chiUlren  l)()rn  preinatiirely,  before  the  pyra- 
midal apparatus  has  been  well  established,  ]>resent  various  degrees  of 
motor  and  cerelmd  defect.  It  will  be  recalled  that  the  u])])er  motor 
neuron  is  well  formed  only  at  the  ninth  intra-nterine  month,  and  not 
completely  developed    until    the  second    or  third  month  after    birth. 
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Much  defect  in  the  upper  neuron  is  always  marked  by  spasticity  and 
im{mired  motility  in  the  niuncles  supplied  by  the  lower  and  tenninal 
motor  neuron. 

Rare  cases  are  recorded  in  which  traumatism  has  injured  the  brain 
of  the  unborn  child,  which  has  presented  hemiplegic  contractures  at 
birth.  In  other  cases  evidence  of  hemorrhage  and  softening  lias  l>een 
found,  and  in  many  instances  the  probability  of  a  prenatal  nieningo- 
eiicephalitis  has  been  ui)held  by  the  i>resence  of  localized  and  diffuse 
sclerotic  changes  in  the  brain  of  new-born  children.  Inheriteil  syphilis 
and  other  toxic  conditions  due  to  illness  of  the  mother  have  been 
accuseil  in  some  of  these  cases.  Porencej)halia  is  usually  due  to  intra- 
uterine discjise  of  the  cerebral  vessels. 

The  con4llti(mn  atUiuling  bhih  freciuently  lead  to  destnictive  brain- 
lesions  in  the  child.  The  great  majority  of  cerebral  birth  palsies  occur 
in  protnu^ted  lalM)rs,  and  eoiisiKjuently  in  primi[)ara^.  A  number  of 
them  follow  precipitate  labor  and  in  both  are  due  to  violent  compression 
of  the  fetid  lunid.  Comininitively  few  can  b<»  attributed  to  the  use  of 
forceps,  and  it  is  exactly  in  these  cases  that  the  labor  is  likely  to  have 
l)eeii  tedious.  Foreei)s  aecid(»nts,  however,  can  not  be  denied  or  over- 
looked, and  the  misuse  of  these  powerful  instruments  is  fraught  with 
serious  results  to  the  skull  and  brain  of  the  child.  The  facts,  however, 
favor  early  skilful  instrumental  interference  as  conqxired  with  tedious 
labor. 

The  frequency  of  hemorrhage  into  the  cerebral  and  spinal  meninges 
during  birth  has  Wen  ])ut  on  a  sound  foundation  by  the  investigations 
of  Litzmann,  MeXutt,  and  Spencer.  It  is  found  in  the  great  majority 
of  stillborn  children  and  is  the  common  cause  of  asphyxia  of  the 
newl)orn.  Occasionally  this  blood  comes  from  a  ruptured  longitu- 
dinal sinus,  but  most  frequently  fnmi  the  j)ial  vessels.  Punctate  and 
largcT  hemorrhages  within  the  substance  of  the  bmin  and  conl  are  fre- 
quent. The  results  of  these  birth  hemorrhages  depend  upon  the  quan- 
tity and  locution  of  theeffusinl  bhxKl.  Where  death  dcM'snot  follow,  all 
degre(»s  of  disability  are  encountered.  Palsies  follow  the  involvement 
of  the  motor  cortex  or  its  pyramidal  tracts,  but  if  the  frontal  lobes  are 
affi^ctcnl,  idiocy  is  a  <'<>ns<'(juence  and  is  a  fn^quent  accomj)animent  of 
motor  disturbance.  Similar  disturbance  of  the  latent  lesion  territories 
of  the  brain  may  give  rise  to  insignificant  or  very  obs<'ure  symptoms. 
As  a  nile,  the  hemorrhage  is  basilar  in  location  in  vertex  presentations 
and  verti(*al  in  breech  casc»s.  The  absoq)tion  and  organization  of  these 
hemorrhag(»s  lead  to  a  more  or  lt»ss  diffiise  sclen)sis  of  the  brain-substance 
that  inhibits  its  grow^th  and  diminishes  its  functional  caiiacity.  In 
other  c:is(»s  in  terminal  stagf's  large  areas  of  softening  and  cyst-like 
formations  are  found  that  are  indistinguishable  from  porencephalia. 
In  about  one-fourth  of  these  cen^bral  birth  hemorrhag(»s  the  spinal  cord 
is  similarly  affected.     Some  cases  of  syringomyelia  may  have  thLs  origin. 

The  poatfmtfal  causi's  of  cerebral  palsies  in  children,  according  to 
Osier's  list,  are  hemorrhages,  (embolism,  endo-  and  j)eri-art<Tial  changes, 
encephalitis,  and  cerebral  venous  throml>osis.  In  other  wonls,  they  are 
the  same  as  in  adults,  and  hemorrhage  is  more  frequent  than  thnmibosis. 
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The  relation  of  acute  infectious  diseases  to  embolism  and  arteritis  only 
needs  to  be  recalled.  Traumatism  and  tumor  formation  cause  some 
cases.  Of  encephalitis  much  has  been  said,  and  Stnimpell  claimed 
cortical  polio-euceplialitis  to  be  the  lesion  in  many  of  tliesc  cases,  but 
the  exact  pathological  process  still  escapes  us  owing  to  the  paucity  of 
earlv  post-mortem  examinations.  It  is  just  as  likely  that  the  lesion  is 
primarily  vascular.  Gowers  was  the  first  to  insist  on  the  part  played 
bv  venous  thrombosis,  and  others,  among  them  Osier,  have  added 
weight  to  the  contention.  This  cerebral  venous  thrombosis  is  often  a 
part  of  sinus  thromlxxsis,  to  which  it  may  hold  a  primary  or  secondary 
relation.  It  serves  to  produce  softening,  and  sclen)tic  changes  in  the 
cortex  and  [mlsies  follow.  As  many  of  these  i>alsies  start  with  convul- 
sions, the  question  arises  whether  the  convulsion  is  the  cause  or  effect  of 
the  lesion.  It  may  be  either.  There  can  be  no  doubt  that  the  increased 
arterial  tension  of  the  convulsed  state  may  cause  rupture  of  cerebral 
vessels,  but,  as  a  rule,  the  convulsions  are  due  to  the  irritant  effect  of 
the  lesion.  Later  on  epileptic  or  epileptoid  convulsions  are  very  com- 
monly encountered.  Sex  plays  no  etiological  part  Males  and  females 
are  about  equally  affected.  One-half  the  postnatal  cases  in  children 
occur  within  the  first  three  years  of  life. 

Morbid  Anatomy. — The  post-mortem  findings  in  these  cases  furnish 
various  lesions.     Sachs  gives  the  following  table  : 

Classification  of  Infantile  Cebebbal  Palsies. 


Groups. 


L  Fftralysis   of  intra-nterine 
onset 


MoBBiD  Lesion. 


II.  Birth  palsies. 


III.  Aoqnired  palsies. 


Lar^e  cerebral  defects,  porencephalia. 
Defective  development  of  pyramidal  tracts. 
Agenesis  corticalis,  highest  nerve-elements  involved. 

Meningeal  hemorrhage,  rarely  intracerebral  hemor- 
rhage. 
Later  conditions  :   Meningo-encephalitis  chronica, 
sclerosis  and  cysts,  partial  atrophies. 

Hemorrhage,  meningeal  and  rarely  cerebral. 
I  Thrombosis,  from  endarteritis,  and  in  marantic  con- 
ditions. 
Embolism. 

Later  conditions  :  Atrophy,  cysts,  and  diffuse  and 
lobar  s<!lero8is.  Meningitis  chronica.  Hydro- 
cephalus seldom  the  sole  cause.  Primary  en- 
cephalitis, the  polio-encephalitis  corticalis  acuta 
of  StrUmpell.(?) 


The  difficulty  of  deciding  the  origin  of  the  terminal  conditions  is 
very  grtuit  and  it  is  often  impossible.  Porencej)halia,  for  instance,  may 
be  due  to  defective  development,  to  embolism,  to  thrombosis,  or  to  hem- 
orrhage. The  initial  pnx^ess  of  a  diffuse  sclerosis  may  be  liomorrhagic 
or  inflammatory. 

Symptoms. — The  clinical  history  of  cerobnil  ]>alsieft  in  children 
varies  in  the  three  sets  of  cases.     In  the  prenatal  cases  tlie  condition  is 
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(congenital,  but  may  not  he  noticHxl  for  some  time  after  birth.  In  birth 
palsies  the  condition  is  usually  notioc»d  shortly  after  birtli  or  develojw 
within  a  few  weeks.  In  the  later-aequirwl  cases  the  }>atieuts  may  pre- 
sent an  ortlinary  record  nj)  to  the  onset  of  the  pandytic  fcatun-s.  In 
their  final  development  all  present  very  common  attributes  and  are 
usually  indistinguishable  by  external  exnmination  alone.  The  great 
majority  of  nabd  and  i)renatal  cases  have  bilateral  jmlsies.  After  birth 
the  tendency  is  to  one-sided  j)anilysis  and  after  the  age  of  three  it  is 
almost  the  invariable  form.  A  pure  monoj)legia  is  so  extremely  un- 
common as  to  be  almost  unknown. 

Hemiplegric  Ca.8e8. — The  hemiplegic  ais(»s  are  tlu»  Ix^st  tyiK»  for 
study,  as  th(»  unaffecUxl  side  furnishes  an  oj)iH)rtunity  for  comiwiriscm. 
Onlinarily  the  jMiralytic  features  develop  after  an  (wntv  JrbrUv  (tttaek, 
after  or  during  an  acute  infectious  fever,  or  in  manmtic  states.  The 
child  is  seized  with  cminil^iom<,  which  are  more  severe  on  or  entirely 
confine<l  to  one  side  of  the  body  and  to  the  side  that  is  aftem'ard  para- 
lytic. The  convulsive  attack  is  usually  prolonged,  lasting  for  several 
hours  or  even  for  a  day  or  two,  and  i>erhaps  n^turns  several  times 
within  a  few  days.  During  the  eclamptic  seizures  the  temj>erature 
may  be  markedly  (?lcvat(»(l  and  more  or  less  unconsciousness  is  commonly 
])n»sent.  The  child  is  left  weak  and  exhausted,  often  with  continueti 
feverishness,  and  the  loss  of  jH)wer  on  one  side  is  (mly  incidentally 
notice<l.  If  the  child  liad  formerly  sjvoken,  speech,  as  a  rule,  is  temjKV 
mrily  lost,  whether  the  {wmdysis  be  lefV-  or  right-sided,  but  aftt»r  the 
age  of  about  six  years  a|)hasia  is  W(»ll  marked  only  in  lesions  of  the  l<?ft 
side  in  right^hand(Kl  cliildrtMi.  If  their  intelk>ctual  faculties  are  not 
destroy ckI,  sjK'cch  is  regained  with  surprising  rapidity. 

The  paralyz(Hl  limbs  s(X)n  develoj)  viarked  spiidiciti/  v^'ith  exaggerated 
reflexes,  \\\\\c\\  the  s])asticity  may  conceal  unless  the  examiner  l)e  atten- 
tive to  the  play  of  tendons  when  the  tests  are  mad<'.  The  spastic  con- 
dition is  also  followed  by  c^mtraciures  which  place  the  limbs  in  the  j>osi- 
tioiis  so  chanicteristi(»  of  hemii)legia  in  adults.  Here  also  are  similar 
aiiitudes  and  gaifn, 

t^ensory  didnrbanee  is  abs(»nt  even  in  the  recent  cases,  and  electrical 
reaction  modifications  x\rv  never  ])resent.  'Y\\c  trophic  c^mditimi  of  the 
]>aralytic  limbs,  however,  is  r(Hlu<'e<l,  as  is  shown  in  the  unequal  growth 
on  tin*  two  sides  as  time  goes  on.  This  results  in  some  defoi'mity.  The 
shoulder  ginllc  is  smaller  on  tiie  ailecte<l  side,  the  chest  and  arm  less  in 
size,  and  th(»  pelvis  and  lower  extremity  unei|ual  to  corresponding  parts 
of  the  sound  side.  T1m»  simie  side  of  thc^  head  and  face  may  t)e  of 
inferior  dimensions.  The  limping  gjiit  of  hemiplegia  is  incrc^aswl  by 
the  shorten(Kl  limb,  the  pelvis  tilts,  the  spine*  becomes  scoliotic,  an<l  the 
rctiirded,  paralyti(s  contractured  u]>j)(»r  member  is  held  to  the  side  of 
the  ImkIv  an<l  usuallv  flex(Kl  in  all  its  joints. 

From  nine  months  to  two  years  after  the  j)aralytic  onset  the  para- 
lyzenl  side,  es|)ecially  the  hand,  in  over  one-half  of  the  cases,  is  animated 
bv  automatic  and  involuntary  choreoid  or  athetoid  vwremmts.  which  often 
attain  a  wonderful  comphwity  and  range.  They  may  also  involve  the 
face,  but  seldom  to  the  degree  that  is  observed  in  diplegic  cases.     These 
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athetftid  movement  are  usually  iiifensifiod  upon  voluntary  t-ffort  to  use  tlie 
Urnh.  Attempts  to  gmsp  an  object  will  orten  cause  the  fingers  to  move 
widely  apart  in  extreme  extension,  and  after  ehinisy,  slow  nuivements 
the  object  is  awkwardly  and  insecurely  lield  or  the  attempt  fails.  In 
urn  esses  the  extremities,  particularly  the  upper  one,  are  writlied  alwut 
in  the  most  vigorous,  serpentine,  and  pur|>o!'elesB  way,  striking  the 
ntii^Dt'!}  face  or  getting  into  awkward  positions  behind  the  neck  or  back. 
The  athetosis  ia  rare  cases  is  persistent  day  and  night,  in  others  it 
soliades  <iuriiig  sleep,  and  in  still  others,  and  perhaps  the  majority  of 
m-j^,  it  only  apiHurs  when  provoke*)  liy  vnlimtary  effort  or  emotional 
(liiliiAance.      In    the    eat^es    that    are    marked    hv    excessive    athetoid 


— Rigbt   bDnlpkgjB  cluing 


motility  the  muscles,  from  constant  though  involuutaiy  use,  are  fre- 
ijueotly  firm  and  well  nourished.  They  may  eveu  be  overdeveloped. 
On  the  other  hand,  well-marked  atrophy  may  be  encountered.  The 
jolrtU  frequently  present  a  marked  increase  in  their  range  of  inotit>n  so 
that  the  digits,  for  instance,  can  nearly  be  laid  an  the  dorsal  aspect  of 
the  Imnd.  This  condition  is  particularly  marke<l  in  the  severe  cases, 
U-pnning  very  early  in  life.  The  amelmid  and  tentacle-like  movement 
of  the  fingers  and  toes  in  athetosis,  once  recognized,  can  hardly  be  mis- 
taken tor  anything  else.  AumcuttM  movmi-jiin  by  whi<!h  the  jiaralytic 
member  apes  the  positions  and  motions  of  the  sound  fellow  reach  their 
h^ist  development  in  these  eases  in  children. 

In  the  hemiplegic  cases  the  arm  usually  recovers  less  than  the  leg 
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or  face  and  tlic  athctuid  condition  \»  coninionly  confined  to  it.  Con- 
tractures i)redi)nii»ute  in  the  foot  and  leg,  jmHlucing  an  equinovarus, 
rarely  a.  valgus,  defoniiity,  which  xa  aliio  favored  by  the  shortness  of  the 
limb,  and  there  \a  Huiue  tendency  to  contractnre<l  flexion  at  the  knee  and 
lii]is.  The  toea  are  frequently  orani]M>d  and  distorted  by  the  contract- 
ures and  hammer-toe  is  a  usual  defbmiity,  but  when  atlietosis  is  present 
an  abnormal  range  of  passive  and  active  motion  is  found.  In  &e  iiice 
tiie  t^mdency  to  contracture  is  freijucntly  only  sliown  in  an  overaction 
of  the  facial  muscles  during  emotional  expressions,  as  shown  in  figure 
87,  the  boy  l«'ing  pliiiscd  iit  liaving  his  picture  taken.  Any  degree  of 
mental  enfi-eblenient  may  l»e  present  in  hemiplt^ic  cases,  but  usually  it 
is  much  less  marked  than  in  the  bilateral  form  and  may  be  practically 


absent.     Tlic  tendency  to  «pifr;j((>  atitwhi  and  mental  deterioration  is 
pn)nounced  in  the  ln-miplegic  form,  and  will  be  nientii)ned  again. 

Diple^o  Cases. — In  tlie  bilateral  form  the  unilateral  ctmditions 
of  tlic  lu'UiipU^gic  »isi>s  an;  preisent  on  both  sides,  but  the  lower  limbs 
are,  as  a  rule,  more  strongly  affected  than  the  up{>er  and  the  face  may 
show  little  or  no  motor  iin{>ainnent.  In  nin-  cases  the  tntuble  seems 
to  be  limited  to  the  tower  linit)s,  and  these  inst.inces  are  sometimes 
described  as  paraphgie.  Almost  invariably,  however,  the  presence 
of  spee<-h  diffi<!ulties,  of  mental  defect,  and  of  clumsiness  in  the  use  of 
the  hands  will  betniy  the  diplegia  to  a  careful  examiner.  The  fre- 
quency of  si»iiial  lieniorrlinges  in  stilllmni  ehiklren,  as  determined  by 
Spencer,  for  instance,  leaves  ground  to  supi>o»e  that  in  ver>-  exceptional 
instances  the  coni-lesion  may  alone  occur  and  a  true  parapl^a  result 
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if  ilie  child  Hurvive.  These  bilatenil  caaes  are  mainly  of  pre-natal  and 
111 rtli  origin,  only  a  email  nnnilKT  ariMinj;  after  the  first  ibw  iiKinths  of 
iufaric^'  and  practically  none  after  the  third  year  of  life.  The  more 
Mtensive  injury  to  the  braiii  is  attended  almost  of  necessity  by  greater 
DK'Dlal  impairment  and  idioev  marks  niany  leases.  Microcephalia  some- 
times results  or  the  skull  may  liave  so  defective  a  shajie  that  poren- 
cv|)lialis  and  anencephaliu  may  be  eusjiected.  Such  children  are 
tilher  notiwd  to  l)e  rigid  and  inactive  at  birth,  or  after-birth  in- 
juries and  CDiivTilavc  manifestation  develop  rigidity  and  eontrattui-cs 
during  the  early  months  of  infiincy.  Frequently  it  is  only  when 
lltecliilil  h  found  incaj^iable  of  learning  to  sit  up  or  to  us«  its  li^  in 
fifcrls  at  \valking  that  the  paralytic  state  is  reeognized.  Mental  back- 
wnnlness,  slowness  in  the  development  of  flpe<'ch,  and  other  inrlications 
of  injury  to  the  highest  brain  functions  are  often  nr^^lcctiil  until  the 
ihinl  or  fourth  year  in  the  misguided  hopefulness  thiit  tb.'  child  will 
"iiiilpmw  it."  The  rigidity  and  spastic  state  is  freqncnlly  so  grfal  that 
[he  Island  arms  present  a  "lead  pipe"  resistjincc  to  passive  movi'- 
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menlti.  Voluntary  efforts  are  hindered  or  defeated,  and  some  of  these 
children  never  get  the  hands  to  the  fat*,  much  less  their  toes  to  their 
nuMitlis,  They  are  diflicult  to  handle  and  to  dress.  Their  arms  aud 
\i!p  are  as  unmanageable  as  stiff-jointed  manikins.  They  arc  "  all 
liiitmlw"  and  awkwardness.  The  spasticity  in  the  lower  extremities, 
which  t<?nds  to  flex  hijw^  and  knees  and  especially  to  adduct  the 
Hk^n,  holds  the  knees  closely  tt^tber,  makes  it  difiieult  to  dress 
tnd  bathe  them  as  infants  and  defeats  locomotion  later  on.  Placed 
on  a  chair,  the  lower  limbs  have  a  tendency  to  maintjiin  a  rigid 
horiiontal  position.  If  they  are  placwl  on  their  feet  tlie  legs  cross, 
tlw  heels  can  not  be  bnmglit  to  the  fliMir,  and  if  st<'p»  are  taken  it 
Konlyliy  advancing  the  foot  that  \^  in  front  and  then  bringing  up  the 
Mif  in  the  rear.  As  they  grow  older  a  tendency  to  equinovalgus  or 
varus  nnd  genu  valgum  is  induced,  but  by  kt^ping  the  feet  widely 
ttpanited  they  are  able  t*i  dodge  one  knee  around  the  other.  They  thus 
MvaDoe  in  a  shuffling,  knee-rubbing,  toe-scraping,  laborious  manner,  to 
which  the  increased  reflexes  ami  ankle-clonus  give  a  jerky,  tremulous, 
spastie  character. 
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In  some  eases  more  or  less  athetosis  is  present  in  all  four  meml)ors, 
and  oi^casionally  it  invades  the  face  and  even  the  tongue,  phan'ux,  and 
larynx.  When  the  athetosis  is  gencTal,  and  particularly  when  it  in- 
volves the  feet,  these  patients  are  rendered  almost  completely  helpless 
phvsicallv. 

Little's  Disea49e. — French  writers,  of  the  Salpt»tri^re  school  e8{)e- 
cially,  insist  u|)on  a  clinic^al  form  of  spastic  di])legia  to  which  they  give 
the  distinctive  name  of  LittU^'s  dis<»ase,  afW  the  London  surgeon  who 
anumg  the  first  called  spcHMfic  attention  to  this  class  of  disonlers.  As 
these  cas(»s  referriKl  to  pres(»nt  cerbiin  definite  characters  and  a  more 
hopeful  future  than  the  others,  they  merit  sepanite  mention. 

The  initial  condition  is  a  pnmiature  birth  or  the  birth  at  term  of  a 

markcKlly  undevelojKHl  child.  This  means  a 
<lefective  pyramidal  tract  in  the  spinal  cord  and 
brain.  Such  children  usually  weigh  less  than 
four  {M)unds.  Spasticity  results  in  the  terri- 
torv  of  the  lower  neuron  fnmi  the  lack  of  con- 
tn)l  due  to  the  undevelo]K»d  condition  of  the 
uj)jK'r  neuron.  These*  children  are  rigid  from 
birth,  but  the  mental  qualities  are  not  nee(»s- 
sarily  diminished,  and  if  they  survive  the 
tend(»ncv  is  to  continuous  improvement  as  the 
pynimidal  trac^ts  develop.  This  development 
is  n(»ver  complete,  but  go(»s  on  uj)  to  the  age 
of  full  growth  at  about  twenty-four  years  of 
age.  The  motor  (condition  is  one  of  pure 
spasticity  an<l  there  is  no  tendency  to  athe- 
toid  movements  or  epileptic  attacks.  Tlie  gait 
remains  more  or  less  sjmstii*  through  life, 
which  may  Im»  a  long  one  marked  by  onlinary 
or  even  brilliant  mental  activity. 

Amaurotic  Family  Idiocy. — Sjichs  ^  ])ro- 
|>os<»s  this  clinical  designation  for  a  group  of 
cases  of  whi<*h  he  has  collectecl  ninett»en  occur- 
ring in  t<»n  families,  with  three  autopsies. 
These  <'hildr<*n  are  lH)rn  at  term  and  pn»sent 
h«dthy  physical  and  mental  development  up  to  the  agc»  of  four  to 
ten  months,  when  they  become  weak,  lethargic,  and  stupid.  Ocular 
symj)tonis  soon  appear  and  blindness  due  in  optic  atrophy  develo]>s. 
Nystagmus,  ocular  deviations,  and  puj)illary  stasis  have  been  nottKl. 
Deafness  may  be  added.  The  child  falls  into  a  marjintic  and  idiotic 
condition  and  dies  witiiin  a  year  or  two.  C\)nvulsions  are  lacking, 
but  s|>astic  features  and  motor  feebleness  or  actual  palsies  are  usually 
j)resent,  with  increased  tendon  refl(»xes.  The  jx>st-mortem  findings 
have  sIk^wu  convolutional  simj)licity  ami  cortical  cellular  agenesis. 
As  many  as  four  cases  have  been  observed  in  a  single  family,  and 
the  inherent   anatomi(^al    lack    in   the   brain   is  not  explained   by   in- 


Fij?.  91.— CuMO  of  Lllth''M 
dihen^M'.  lucidities  and  cros-n- 
Ivg  from  ttpaMtidty  in  a  child 
weigtiing  thr(H*  iMiundM  at  birth. 


1  **New  York  Medic'ul  Journal,"  May  :M),  1896. 
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berited  syphilis,  which  may,  however,  produce  a  very  similar  clinical 
picture. 

Epileptio  Attacks. — One  of  the  most  serious  features  of  the  cere- 
bral palsies  of  children  is  the  marked  tendency  to  the  development  of 
epileptic  aitaeks.  These  appear  in  fully  one-half  of  all  cases.  They  are 
due  to  the  brain-lesion,  and  usually  are  most  marked  in  the  panilytic 
limbs,  but  with  a  tendency  to  spread  and  become  generalized.  True 
Jack^nian  fits  are  but  rarely  encountered.  In  some  cases  the  initial 
eclamptic  attack  is  at  once  followed  at  regular  interv^als  of  weeks  or 
months  by  these  seizures.  In  others  they  do  not  appear  for  a  pericxl  of 
years.  They  are  always  to  be  exjxHJtod,  and  when  establishe<l  constitute 
a  *ierious  menace  to  the  health  and  mental  state  of  the  patient.  The 
oriinarv  tendency  of  epilepsy  to  induce  dementia  is  exaggerated  in  these 
already  defective  brains. 

Diagnosis. — ^The  diagnosis  of  these  cases  when  the  condition  is 
well  marked  should  present  no  diificulty.  In  the  slighter  grades  the 
epileptic  attacks  or  thechoreoid  movements  are  frequently  mistaken  and 
the  organic  basis  overlooked.  The  combination  of  head  symptoms  and 
mental  enfeebleraent  with  the  motor  diificulties  in  diplegic  cases  should 
be  sufficiently  striking.  The  hemiplegic  distribution  of  paralysis  can 
tell  but  one  story.  In  cases  presenting  paraplegic  features  it  may 
require  a  careful  investigation  to  locate  the  trouble  in  the  brain.  The 
history  here,  as  elsewhere,  is  a  valuable  guide.  In  addition  the  pre- 
served electrical  reactions,  the  comparatively  normal  trophic  conditions, 
and  the  exaggerated  reflexes  should  readily  exclude  a  cord-lesion.  The 
teratological  deficit  which  furnishes  the  cases  of  amaurotic  family  idiocy 
and  the  defective  development  of  Little's  disease  nuist  both  be  deci- 
phered from  the  clinical  data  or  the  post-mortem  findings. 

Prognosis. — ^^Flie  prospects  in  these  diverse  cases  vary  widely,  but 
it  may  be  positively  stattnl  that  comj)lete  recovery  never  occMirs  and  that 
a  perfectly  normal  condition  is  never  attained.  In  the  («s(.»s  of  prenatal 
origin  the  prognosis  must  rest  on  the  observed  coui*se  of  development 
during  the  first  year  of  life.  Impmvenient  in  motor  control  and  the 
appearance  of  mental  awakening  are  hoi)eful  indi(»ati()ns,  but  the  major- 
ity of  these  cases  are  d(K)ine<l  to  idiocy  and  more  or  less  j)hysieal  helj>- 
lessness.  The  cases  that  conform  to  the  tyj)e  of  Little's  disease  are 
exceptions.  In  these  the  prognosis  for  mental  development  is  pKnl  and 
progressive  motor  improvement,  up  to  a  certain  jK)int,  may  be  confi- 
dently expecteil.  Amaurotic  family  idiocy,  which  is  a  ccmgenital  defect, 
is,  at  present,  of  absolutely  bad  prognosis. 

In  the  cases  of  birth  palsy  the  intensity  of  the  convulsions,  their 

ptTsLstence,  and  the  ap|Kirent  extent  of  brain  injury,  in  a  very  n>ugh 

^^Yi  guide  the  prognosis  as  to  life.     If,  after  a  few  months,  spasticity 

'-*<  still  absent  and  some  voluntary  motion  occurs  in  the  ])anilyzed  limbs, 

the  pros|)ects  are  much  improved.     Tlie  question  of  mental  develoj)nient 

^n  only  be  d(»cide<l  by  watching  the  course  of  events.      In  the  acquired 

^^3S03  the  pn>gnf)sis  is  much  tlie  same  as  in  the  aj>o])lexies  of  aduhs  as 

lar  a.s  motility  is  concerne<l.     The  return  of  motion  in  the  paralytic  limb 

^^  the  absence  of  contractures  permit  ho])e  of  a  fair  degree  of  motor 
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restoration.  Speech  is  usually  restored,  unless  the  fi-ontal  lobes  have 
been  injured  and  mentality  impaired.  The  loss  of  sight  and  more 
especially  of  hearing  is  likely  to  prevent  mental  development  and  to  in- 
duce idiocy.  Whenever  epileptoid  attacks  api>ear,  they  constitute  a  very 
serious  feature  and  foreshadow  dementia.  They  are  somewhat  more 
common  in  the  late  than  in  the  congenital  cases  and  in  the  hemiplegic 
than  in  the  diplegic  palsies. 

Treatment. — In  the  birth-imlsy  cases  the  nutrition  of  the  chihl  is 
the  first  problem,  as  suckling  and  swallowing  are  often  imi)ossible.  The 
evidence  of  meningeal  hemorrhage  is  usually  so  indefinite  that  trephin- 
ing, which  has  been  proix)sed,  can  rarely,  if  ever,  be  practised.  The 
convulsions  must  be  subdued  by  cold  applications  to  tlie  neck  and  head, 
and  by  sedatives,  such  as  chloral,  bromid,  morphin,  and  by  continued 
chloroform ization,  if  necessary.  The  bowels  should  be  thoroughly 
oiHjned,  preferably  by  means  of  calomel.  The  same  measures  are  indi- 
cated as  in  older  cases  of  acute  hemiplegic  convulsions  and  in  convul- 
sions generally. 

In  the  later  ciises  the  management  of  the  a{)oplectic  and  paralytic  states 
IS  the  same  its  for  adult^^  (see  p.  208).  From  the  first,  the  nutrition 
of  the  paralytic  muscles  and  the  tendency  to  contractures  must  be  met 
by  massage,  passive  movements,  and  fanidism.  As  soon  as  contractures 
apiHuir,  the  massage  and  electricity  must  Ikj  used  only  on  the  weaker 
muscles — that  is,  as  a  rule,  only  on  the  extensors.  The  use  of  these 
measures  to  increase  the  strength  of  the  overacting  muscles  may  occa- 
sion decided  harm.  Unfavorable  positions  of  the  limbs  must  be  obviated 
by  mechanical  measures,  if  necessary.  Such  means  may  do  much  to 
retiird  iH)ntnicture,  to  hasten  and  increase  voluntary  control,  and  to 
favor  growth  in  the  panilytic  members.  Orthopwlic  appliances  and 
tenotomies  in  neglec^ted  (sisi^s  sometimes  s(»cure  much  permanent  im- 
pn)V(»m(»nt. 

Athetosis  may  be  subdued  to  a  considerable  extent  bv  fixation 
appHancvs  or  plaster-of- Paris  splints.  Hammond  reportwl  some  cases 
temporarily  much  benefited  by  nerve-stret<?hing,  and  Ilorsley  has  extin- 
guishcnl  the  athetosis  by  excising  the  corresponding  brain-centers.  In 
one  such  case  the  writer  lulvisinl  the  removal  of  the  cortical  centers  for 
a  very  unruly  upper  extremity,  and  the  n^sulting  palsy  in  the  member 
was  r(»plac(Hl  finally  by  slight  but  useful  voluntary  control. 

When  idiocy  is  present  it  is  open  to  educational  methods  only.  The 
epilepsy  that  so  frecjuently  complicates  these  cases  can  he  controlhnl  to 
some  extent  by  bronii<ls  or  combinations  of  various  sedatives  with 
bn>mi<ls.  When  the  attacks  are  of  a  distinctly  Jacksonian  chanictiT, 
the  (juestion  of  o]k» ration  will  come  forward.  Ever}'  ease  must  be  (*on- 
sidercnl  bv  itself.  As  in  nianv  instiui(»es  the  condition  is  one  of  cerebral 
sclerosis,  no  operation  can  do  gcMxl.  If  there  be  a  cystic  state,  explora- 
tion and  evacuation  tnay  be  productive  of  nnich  relief.  In  sonu*  cases 
the  mere  (»ffectof  the  oiK»ration  has  lKH.»n  b(»neficial;  in  others  it  has  acted 
by  relieving  pn^ssure.  Removal  of  (»orti(xd  centers  in  Jacksonian  fits 
of  this  (»lass  is  very  likely  to  merely  displace  the  initial  symptoms  and 
to  ad<l  to  the  traumatic  conditions  already  prest»nt     Linear  craniotomy 
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when  the  brain  is  diseased  can  only  be  condemned.  If  it  have  any 
place  it  is  in  the  cases  that  present  closed  fontanels  at  birth  with  micro- 
cephalic Iieads^  the  possible  result  of  early  synostosis. 


CHAPTER  XII. 

HYDROCEPHALUS. 

Hydrocephalus  is  a  term  that  has  been  loosely  used  to  designate 
any  undue  amount  of  watery  fluid  within  the  skull,  and  in  such  a  sense 
is  synonymous  with  dropsy  of  the  brain.     Tubercular  meningitis,  fre- 
quently called  acute  hydrocephalus  by  older  writers,  is  not  the  condi- 
tion in  question.     We  are  not  now  to  consider  the  compensatory  increase 
of  cerebrospinal  fluid  occurring  in  the  convolutional  shrinkage  of  old  age, 
or  in  the  cerebral  atrophy  of  dementia,  or  in  porencephalic  or  anencephalic 
defects.     The  question  does  not  pertain  to  the  increase  of  fluid  which 
marks  acute  meningitis  or  tubercular  meningitis,  or  to  the  edematous 
state  that  frequently  attends  cerebral  tumors.     Attention  has  also  been 
called  in   the   proper   place   to   ventricular  distention  resulting   from 
tumors  situated  in  the  posterior  cranial  fossae,  which  mechanically  block 
the  venous  return  through  the  veins  of  Galen  and  the  straight  sinus. 
It  is  desired  to  restrict  the  term  hydrocephalus  io  a  congenital  ov  acquired^ 
acide  or  chronic  condition  marked  by  great  increase  in  the  amount  of 
cerebrospinal  fluid  within  the  skull  attende<l  by  compression  of  the  brain. 
In  some  cases  it  is  entirely  ventricular,  constituting  internal  hydrocepha- 
lus ;  in  others  it  is  subdural,  constituting  external  hydrocephalus ;  but 
often  both  the  subdural  and  the  ventricular  spaces  are  distende<l. 

Etiology. — The   causation   of    hydrocephalus   is   obscure.      Some 

families  seem  to  be  marked  by  a  hereditary  tendency  to  it,  as  shown  by 

several  cases  occurring  in  the  same  or  succeeding  generations.     Heredi- 

tsry  syphilis  has  for  long  been  thought  to  be  a  com])etent  cause,  but  in 

tnany  cases  it  can  be  excluded  with  a  reasonable  certainty.     Its  causal 

'elation  is  recently  supported  by  Heller  ^  and  by  Titomanlio  ^  in  careful 

stuilies.     Alcoholism  on  the  part  of  the  parents  is  also  suppose<l  to  have 

s<*nie  part  in  prrxlucing  the  congenital  variety,  and  is  doubtless  active  in 

^n:^€  of  the  late  adult  cases.     Traumatism  after  birth  has  produced  it, 

^^^  it  has  been  noted  as  a  sequel  of  cerebrospinal  meningitis.     Quincke 

"^^ciribes  a  form  of  acute  serous  meningitis  the  symptoms  of  which  do  not 

^'^fv  materially  from  those  of  the  ordinarv  infections  variety,  but  which 

}s   niarked  by  the  rapid  production  of  subdural  hydrocephalus  and  great 

^J^tracranial  pressure. 

Morbid  Anatomy. — In  congenital  cxises  and  in  thost^  occurring  be- 
ft>i^  the  cranial  bones  are  firmly  united  the  head  is  enlarg(Hl,  sometimes 

» **  Dent.  raed.  Wochens.,"  June  30,  1892. 

*  Trans.  Section  on  Diseases  of  Children,  International  Med.  Cong.,  Home,  1894. 
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to  vast  proportions.  The  cranial  bones  are  usually  reduced  in  thicknessy 
ot\en  to  that  of  paper,  the  diploe  being  absent.  At  the  same  time  they 
are  frequently  much  broadened.  The  sutures  are  patent^  or  super- 
nuniemry  bones  are  commonly  found  if  synostosis  lias  taken  place  after 
the  disease  has  been  present  for  some  time.  The  frontal,  occipital^  and 
squamous  portions  of  the  temiwral  l)ones  are  displaced  outward.  The 
parietals  conform  to  the  globular  shai>e  of  the  head. 

The  amount  of  fluid  may  be  incredibly  increased,  and  as  much  as 
three  gallons  has  bei?n  noteil  in  a  very  extreme  case  of  long  standing. 
It  is  a  colorless  fluid  of  low  sjHicific  gravity,  and  quite  similar  to  chronic 
serous  effusions  in  other  fibroserous  cavities. 

The  principal  distention  is  usually  in  the  lateral  ventricles,  which 
bulge  in  all  directions  and  stretch  out  tlieir  cerebral  walls  into  a  thin 
lining  for  tlie  enlarged  cnuiial  cavity.  The  basal  ganglia  are  oft^n 
compressed  and  flattened.  The  ventricular  lining  is  found  usually,  if 
not  always,  in  a  thickened,  granular,  hy|)ertrophic  condition.  It  may 
reach  a  thickness  of  half  an  inch.  The  chon>id  plexuses  are  corre- 
spondingly enlargwl.  This  ap|)arent  ei^ndymitis  often  serves  to  occlude 
the  ventricular  aqueducts,  so  that  the  third  and  fourth  ventricles  may 
not  share  in  the  dihitation  or  it  may  l)e  confincnl  to  one  lateral  cavity. 
In  alxnit  one-half  of  the  cases  the  connection  with  the  spinal  s}xices  is 
obliterated.  In  the  congenital  and  adult  cases  it  is  common  for  all  the 
cerebral  ventricles  and  the  cord  to  be  in  vol  veil.  When  the  third  and 
fourth  ventricles  are  attecte<l,  the  oj)tic  tracts  suffer  and  optic  atrophy  is 
common.  At  the  same  time  the  (vrebellum,  {)ons,  and  medulla  are 
defectively  developed.  The  meninges  may  show  little  or  no  change. 
After  cranial  HoUdification  the  anatomical  conditions  are  modified  by  the 
resistant  character  of  the  skull.  The  amount  of  fluid  is  necessarily  less, 
but  the  pn^ssure  falls  more  dire(^tly  u{)on  the  cercbrum. 

Sjnnptoms. — IIydnKH»phalic  enlargement  sometimes  renders  birth 
difficult  or  reciuires  the  use  of  the  i)erf()rator  iM'fore  extraction  can  be 
accomplished.  In  other  and  a  nuijority  of  the  cases  the  conditi<m  is 
insignificant  or  unnoticed  at  birth,  and  apjwars  during  the  first  year  of 
life,  especially  during  the  first  six  numths.  The  head  gradually  or  rap- 
idly enlarges  in  all  its  diameters  and  measurements.  An  increase  in 
the  circumference  of  the  head  at  a  rate  of  a  centimeter  dailv  has  been 
noted,  i)ut  usually  it  nnjuires  several  weeks  for  that  amount  of  enlarge- 
ment to  tak(»  place.  The  outline  of  the  skull  is  globular  and  may 
overhang  the  face,  ears,  and  occiput,  which  are  not  corres|H)ndingly  en- 
larged. The  int(Tnal  pressun^  is  manifest  at  the  bulging  fontanels, 
which  are  increasinl  in  size  and  c(mnected  by  wid(M)j)en  sutures.  The 
return  circulation  of  the  cerebrum  is  impelled,  and  the  collateral  veins 
in  the  si^alj)  and  face  Ixn^ome  distended  and  strikingly  apparent.  From 
the  outward  tilting  of  the  frontal  bones  the  orbits  are  directed  down- 
ward and  the  ocuhir  gloln^s  are  often  maintained  in  the  same  direction, 
even  to  such  a  degree  that  the  cornea  is  only  seen  with  difficulty.  Optic 
atrophy  and  blinchu^ss  are  fre(juent.  Nystagmus  and  strabismus  are 
common.  Fhu^tuation  is  readily  obtained  on  {)alpation,  and  the  head, 
in  extreme  cases,  may  be  translucent. 
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The  brdrooephalic  child  sliows  little  activity,  cau  not  raise  lis  head 
<Ataetimcs,  or  only  does  so  with  Uie  aid  of  its  hands.  There  is  a  ten- 
dency w  peevishness  and  restlessness  or  somnolence  and  coma,  broken 
hv  gieueralized  coavnisions  and  a  frequently  repeated  distn>ssed  cry. 
t^Mir  children  complain  of  pain  in  the  head.  The  body  and  limbs 
fu'Sa  in  their  nutrition  and  are  unequal  to  the  task  ui'  holding  u))  tlie 
licad  and  trunk.  In  some  cases  spasticity  develops  in  the  limits,  cspe- 
cinjlv  in  the  lower  ones,  and  some  jiuralytic  loss  of"  power  is  frequently 
noii'Il.  Vomiting  is  frequent  and  may  be  provoke<l  by  movenienta  or 
mueii  handling. 

Knot  rapidly  fatal  by  exhaustion,  convulsion,  coma,  or  syncoi>e,  the 
dia-ase  may  come  to  a  standstill  or  proceed  with  such  slowness  that  the 
ehiU  is  enable<l,  in  some  defective  measure,  to  maintain  gn>wth  and 
dcvdiip  its  physical  and  mental  faculties.  These  are  both  almost 
ini.'itrlubly  much  retanled,  so  that  the  body  is  dwarfish  and  in  preat  din- 
iito|i"riion  to  the  cephalic  eidai^ment.  Tlie  occasional  cases  thai  live 
to  [unliire  years  are  more  or  less  imbecile, 
cliiiosj')  and  physically  defective,  thougli  a 
flight  dc^^ree  of  hydrocephalus  is  not  inconi- 
mlible  with  mental  brilliancy,  as  witness  the 
iflse  of  the  jjoct  Byron,  Many  m!?es  of 
niarW  dolichocephalia  in  adults  witli  beet- 
ling lirow  and  salient  occiput  prove  the  possi- 
laliir  of  recovery. 

When  hydrocephalus  is  acquirwl  subsequent 
to  cranial  sj-nostosis,  the  symptoms  are  vague, 
awl  only  rarely  can  the  condition  be  deciphered 
tnie  mortem.  The  indications  are  not  unlike 
(hot*  of  tumor.  It  usually  follows  head  injury. 
Mental  impairment,  especially  of  memory,  ver-  cepb2*a  1^~»'^^iui''<'f''fo1^ 
lip),  vomiting,  insomnia,  headache,  convulsions,  JJ^";i,2'™"'*"""  "^  ""'*''■ 
inil  ri^iidities  are  encountered.  Heniipli^a  is 
rather  frequent.     The  pupils  are  dilated  and 

rtaliiiiary.     Strabismus   is  common.     Periods  of  coma  are   frequent. 
Drath  muy  Ik-  sudden  or  follow  coma. 

Course. — The  disease  presents  a  varietl  course.  The  congenital 
wn»  may  nm  rapidly  to  a  fatal  termination  in  a  few  weeks,  while  others 
(vmeto  a  standstill  and  allow  a  fair  degree  of  adult  development  and 
I comjmmrively  long  life,  Asa  nile,  marked  hydrocephalic  cases  do 
DM  reach  maturity,  but  give  out  at  adolescence  and  puberty,  if  not 
Wilier  carried  off  by  convulsions  or  comatose  conditions  referable  to  the 
in'raoraiiial  pressure.  It  is  extremely  rare  for  tliem  to  live  beyond 
iJiiny.  In  the  acquired  adult  cases  a  fatal  termination  is  usual  within 
''I'  or  ihree  years,  and  often  sooner. 

Diagnosis. — The  diagnosis  in  infantile  cases  can  hardly  offer  any 
flifticiilty  if  tlie  tendency  to  cephalic  enlai'gement  is  noted.  The  globular 
™*pc  of  the  head  should  distinguish  it  from  the  rectangular  cunforma- 
''oij  of  rickets  with  the  enlargetl  and  squared  forehead  and  prominent 
"t»i»ial  eminences,  though    patency    of    fontanels   is   usually   present 
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in  both.  The  appearance  of  rickety  comlitions  in  the  long  bones  and 
at  the  costal  extremities  is  also  significant.  The  two  conditions,  how- 
ever, may  be  associated.  Before  the  head  shows  much  or  any  abnormal 
increase  it  is  difficult  to  exclude  meningitis,  which  may,  indeed,  be  the 
«uisal  condition.     The  treatment,  however,  is  very  similar  in  both. 

In  adults  the  diagnosis  is  well-nigh  impossible,  and  when  suspected 
can  only  be  confirmed  by  an  autopsy.  A  condition  aapiired  after  com- 
plete union  of  the  cranial  lK)nes,  commencing  anywhere  from  five  to  fifty 
years  of  age, — hyperostosis  cranii, — may  at  first  sight  mislead.  The  his- 
tory will  at  once  differentiate  it.  Notable  hydrocephalic  enlargement 
must  begin  in  very  early  life.  In  hyjwrostosis  cranii  the  size  of  the 
head  is  due  to  a  thickening  of  the  cranial  bones,  and  the  bones  of  the 
face  and  spine  are  usually  affectiKl  in  a  similar  way.  The  enlarged 
head  of  acromegalia  may  l)e  distinguished  by  its  late  development  and 
the  associated  deformities  of  face,  hands,  and  feet. 

Prognosis. — The  prognosis  for  life  is  alw-ays  grave.  The  great 
majority  of  cases  die  within  a  year.  A  few  with  enormous  lu^ads  live 
for  a  few  years,  and  in  those  markcnl  by  a  stationary  condition  life  is  still 
usually  much  shortened.  The  outl(H)k  for  mentality  is  also  darkened, 
but  must  be  estimate<l  for  the  individual  C4ise.  Mental  enfeeblement 
is  the  rule,  and  this  may  be  mere  childishness  or  pronounced  imbecility. 
Epileptoid  attacks  are  of  serious  import  l)oth  as  to  life  and  mental 
development. 

Treatment. — ^The  treatment  of  these  cases  is  medical  and  surgical. 
Mennirial  inunctions  to  the  head  and  the  useof  i<Kline  preparations  have 
long  been  practised.  It  is  pn)bable  that  some  of  the  gocnl  results 
attributed  to  these  measures  are  not  due  to  their  alleged  stimulation  of 
absorption,  but  to  their  influence  on  a  syphilitic  factor.  As  a  rule, 
they  are  of  little  value,  and  should  only  be  uswl  when  there  is  suspicion 
of  s]>ecific  taint.  Catharsis  and  other  violent  elimination  is  to  \ye 
discountenanceil,  as  it  only  serves  to  exhaust  the  ]>atient's  diminished 
strength.  When  the  j)roe(^ss  is  active,  the  application  of  cold  to  the  neck 
and  head  by  ic(»-bags  or  flexible  exrils  is  valuable.  A  slight  mercurial 
action,  j)referal)ly  by  calomel  in  minute  and  fn'Ciuent  doses,  should  be 
used.     Convulsions  require  sedatives,  esiH'cially  bromids. 

Strapping  the  head  with  surgeons'  plaster  or  the  applicati<m  of  elastic 
caps  and  bandag(?s  have  been  advocatwl,  but  are  usually  intolerably  pain- 
ful and  aggravate  t\w.  pressure  conditions,  if  they  do  anything.  Kejx;ati»d 
tai)pings  through  the  fontanels  or  by  lumbar  jninctun*  have  been 
employ e<l  with  varying  results.  Oc^casionally  they  have  seemeil  to  be 
successful.  Only  a  mo(lerat<;  (piantity  of  fluid  should  be  withdrawn  at 
a  time,  and  the  strictest  antise})tic  precautions  must  be  enijJoyiHl.  Some 
have  venture<l  to  withdraw  fluid  and  inject  iodine  solutions  as  in  the 
treatment  of  hydnwele,  but  the  ])lan  can  not  1r»  advcK*at(Kl.  Too  fre- 
(jucuitly  the  punctures  result  in  a  meningitis  that  carries  off*  the  patient 
Plans  of  constant  external  drainnge  have  been  devised,  and,  while 
attendeil  in  some  cases  with  teiniK)rarv  b(»nefit,  the  result  has  been  uni- 
formly fatal. 

A  case  has  been  rejwrted  by  Rokitansky  in  which  s}K)ntaneous  nip- 
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tare  under  the  scalp  led  to  a  recover}-.      The  idea  has  occurreil  to 
Dr.  Ij.  L.  McArthur,  of  Chicago,  to  drain  the  ventricular  cavities  into  the 
areolar  spaces  beneath  the  scalp  by  the  insertion  of  dniinage-tul>es  or 
silk  into  the  cranial  cavity  through  a  drill-ojwning  above  and  liack  of 
the   ear.      He   attaches    the   drainage    material   to   the   jxjricraniuni, 
and  then,  securing  first-intention  healing  in  his  overlying  scalj)-flap, 
allows    the    serous    accumulation   to   flow.      A     hygromatous   swell- 
ing forms  under  the  scalp  from  wliich  absoq^tion  seems  to  be  rapid, 
anil  the  head  diminishes  in  size  if  the  bony  sutures  are  not  united. 
This  operation  was  done  for  the  writer  on  the  case  shown  on  j)age  257, 
^th  immediate  and  permanent  improvement.     In  two  other  cases  it 
also  demonstrated  its  utility,  but  is  still  on  trial.     Mikulicz  and  Troje^ 
have  had  favorable  results  with  the  same  method  independently  devised. 
The  disadvantage  of  all  surgical  procedures  is  the  liability  of  infection 
and  meningitis  and  the  i>eculiar  tendency  of  these  cases  to  sudden  death 
from  removal  of  fluid  or  from  the  inhibition  of  the  heat>KK>ntrolling 
mechanism,  which  allows  the  temperature  to  exhaust  the  patient  in  a  few 
hoars. 

» **Centralblattf.  Chir.,"  Sept  5,  1896. 
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SPINAL  MENINGITIS  AND  SPINAL  MENINGEAL 

HEMORRHAGE. 

Spinal  meningitis  is  an  inflammation  of  the  covering  membranes  of 
the  spinal  conl.  The  varieties  of  meningitis  ordinarily  described  have 
been  somewhat  arbitrarily  based  ujwn  their  anatomic^il  location.  The 
terms  pachi/uieninf/iH^  and  leptonieniiif/Uis  are  resjwctively  employed,  as 
the  dura  or  the  softt»r  membnines  are  principally  involvcnl,  but  a  sharp 
division  is  eliniciilly  im|M)ssible,  and  is  not  found  jwst  mortem.  For 
purjK)ses  of  dc^scription  we  may  wmsider:  (1)  PachiptuminffitM,  or  ex- 
ternal and  internal  inflammation  of  the  duni ;  and  (2)  l(pfmncnhif/Uu(, 
or  inflammation  of  the  pia.  Inflammation  of  the  inner  surface  of  the 
diu*a,  from  contiguity,  must  involve  tlie  leptomeningi«  more  or  lc»ss,  so 
that  the  conditions  are  usually  associateil,  and  meningitis,  originally 
external,  may  finally  invade  the  pia.  Owing  to  the  very  intimate  rela- 
tion of  the  pia  and  the  fibrous  septa  of  the  cord,  association  with  mye- 
litis is  frcKpient.     A  mixed  form,  vtcmnt/otnycliii^y  is  common. 

Pachymeningitis  Externa  Spinalis. — Pachymeningitis  externa, 

or  external  dural  meningitis  of  the  spine  is  due  to  chnmic  irritation  and 
inflannnatory  conditions  invading  the  s])inal  canal,  and  is,  therefore, 
secondary  to  other  morbid  stiites.  Vertebral  tubenuilosis,  Pott's  dist»ase, 
abscesses  and  new  growths  near  the  spine,  inflammation  and  purulent  col- 
lections in  the  pleune,  mediastinum,  ]>eritoneum,  and  pelvis,  an<l  sacral 
bedsores  may  be  the?  soun»e  of  the  meningeal  thickening.  This  gives  rise 
to  symptoms  mainly  by  irritation  of  the  sensory  and  motor  nerve-roots 
passing  through  the  area  of  disease.  When  the  thickening  becomes  ex- 
treme, as  occMisionally  happens,  it  may  be  sufficient  to  compress  the  cord 
itself  and  give  rise  to  ]>r(»ssure  symj>toms  and  a  spastic  paniplegia  similar 
to  that  of  a  cross-mvelitis.  The  condition  is  usually  due  more  to  the 
inflammatory  invasion  of  the  cord  than  meri»ly  to  pressure.  There  is 
l(K!al  tend(Tn(»ss  over  the  spine,  sh<M>ting  or  constant  pains  in  the  dis- 
tribution of  the  irritated  n(Tves,  twitching  of  their  muscles,  and  hyj)er- 
esth(»sia  in  their  cutaneous  areas,  M'hich  may  go  on  to  anesthesia  and 
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muscular  palsy  if  the  nerves  be  sufficiently  compressed  or  inflamed  to 
caiujc  tlieir  degeneration. 

Xmtomiaillyy  the  dura  is  found  hyperplastically  thickened,  with 
much  adventitious  fibrous  tissue,  and  is  frequently  covered  by  a  caseous 
or  purulent  deposit  or  involved  in  a  new  growth.  The  various  find- 
ing?, of  course,  depend  upon  the  nature  of  the  primary  disease.  When 
the  thickening  is  extreme,  the  soft  membranes  are  adherent  to  the  dural 
tumftjcence  and  may  be  indistinguishable.  The  cord  then  shows  a  con- 
gtriction,  and  may,  in  severe  cases  of  long  standing,  be  very  consider- 
ably mluced  in  size  at  the  place  of  disease  j)resenting  local  myelitis  and 
gecondary  ascending  and  descending  degenerations. 

The  diaGrnosis  is  usually  not  difficult  if  the  primary  disease  is 
jecognized.  It  may  be  confounded  w4th  myelitis,  with  which  it  is  often 
associated  late  in  the  case.  The  clinical  history  shows  a  preponder- 
ance of  pain,  spasm,  and  irritation,  a  chronic  course,  and  an  early 
absence  of  paralysis ;  while  in  myelitis  the  rapid  onset,  the  absence  of 
pain  aside  from  the  girdling  sensation,  and  the  promptly  developed 
paralytic  state  with  early  bladder  and  bowel  symptoms  are  distinctive. 

Owing  to  the  serious  nature  of  the  causal  conditions,  the  progrnosis 
is  bad  and  treatment  is  practically  surgical.  The  jmchymeningitis  externa 
associated  with  Pott's  disease  is  i)erhaps  the  least  grave,  as  the  proper 
ortliopedic  and  surgical  management  of  such  cases  frequently  is  followed 
by  practical  recovery  even  when  the  cord  has  probably  been  notably 
compressed. 

Pachymeningitis  Interna  Spinalis. — Pachymeningitis  interna,  or 
internal  inflammation  of  the  spinal  dura,  is  described  as  (1)  hypertro- 
phic and  (2)  hemorrhagic.  In  reality,  these  forms  are  but  stages  of  one 
and  the  same  process,  the  thickening  and  hypertrophy  following  upon 
the  organization  of  the  hemorrhagic  exudate.  The  term  ^'  hematoma  of 
the  spinal  dura  mater"  has  been  sometimes  used.  The  condition  is  a 
rare  one,  and  usually  the  cerebral  meninges  are  also  similarly  afl'ected. 
It  is  most  commonly  found  in  general  paralysis  of  the  insane. 

The  ])ortion  of  affected  dura  presents  on  its  inner  surface  a  very 
considerable  thickening,  which  may  be  a  layer  of  reddish-brown  exudate 
orccmsist  of  laminations  of  fibrous  tissue,  the  apparent  result  of  the 
organization  of  successive  hemorrhagic  exudations.  It  may  attain 
sufficient  size  to  constrict  the  cord.  The  softer,  more  recent,  and 
rwldish  or  brownish  layers  consist  of  fibrin  and  blocxl.  Th(»  distribution 
is  frcfjuently  extensive,  but  in  some  instances  it  is  confined  to  a  com- 
paratively short  vertical  extent  of  the  envelope  of  the  spinal  cord,  and 
k  then  more  frequently  situated  in  the  cervi(*al  region.  This  circum- 
scribed cervical  form  was  first  described  by  Charcot  and  Joifroy,  who 
give  it  the  name  of  pachymeningifiH  cemcaiifi  hyped rophivn. 

Syphilis,  trauma,  alcoholism,  and  exjmsure  are  regjirded  as  competent 
causes,  and  hence  it  occurs,  as  a  rule,  in  adult  males,  though  some 
cases  in  children  are  recorded. 

The  condition  is  essentially  chronic  and  of  slow  onset.  At  first 
irritation  of  nerve-roots  gives  rise  to  local  pain  and  hy]KTesthesia  over 
the  spine  and  in  the  peripheral  distribution  of  the  spinal  ner\'es  of 
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corresponding  orifriii.  Tliis  in  foUowM],  months  or  years  later,  by 
gradual  kiss  of  power,  atr<>j)1iy,  and  anesthesia  in  the  corres]X)nding 
parts,  and  as  compression  ujHtii  the  cord  is  produced  spastic  symptoms 
appear  below,  with  increused  reflexes,  rigidity,  and  paraplegia,  leading 
sometimes  to  exhunstion  and  d<iith.  Some  cases  present  stationary 
periods,  and  a  few  ret^iverivs  are  elaiineil.  The  muscles  of  the  foreunn 
are  not  imifonnly  aifeclfd,  the  flexors  being  most  impaired.  This 
results  in  a  ]>ecnliar  defiinnity  that  is  striking  and  almost  cluiractcristic. 
The  small  muscles  of  the  hand  usually  suflbr  and  hoth  arms  arc  com- 
monly atrect«d,  thoujrli  not  usually  in  equal  degree. 

The  diafftimm  is  difficult  when  the  dural  involvement  is  of  general  dis- 
tribution and  cerebral  syni|)tunis  are  pn'i^ent,  as  the  spinal  features  are 
overshiulowoL  Diseases  of  the  Hjiine,  pr<^ressivc  muscular  atrophy, 
cross-myelitis,  tumor,  and  extenml  iMutliymeningitis  inuAt  bo  excluded. 
An  oiH-ration  may  be  requircfl  to  djiferentiute  the  external  dural  inflam- 
mation. It  presents,  except  in  syphilitic  eases,  tlie  best  chance  of  favorably 
influencing  the  eomlition  an<l  jin>vcntin^  destnictton  of  the  cord.    In  the 
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desperate  situation  that  is  presented  and  witli  the  courage  given  by  asepsis, 
it  may  the  inon'  reu8«»nal>ly  be  r<!)«ir1c<l  to  early.  Where  syphilis  is 
strongly  susiK-ctctl,  s])eciflo  treatment  should  be  j>ersistently  tried. 

Acute  Spinal  Lieptomeningitis. — Acute  spinal  leptomeningitis,  or 
inflammation  of  the  pia  mater,  is  duo  to  infection.  It  usually  involves 
the  inner  surtiu^e  nf  the  dura,  and  commonly  extends  to  the  p<.Tiphcral 
substance  of  tin;  cord. 

Btioloffy. — The  infecticiii  of  ecrebnxtpinal  meningitis  in  epidemics 
of  the  disejwe  falls  sometimes  only  on  the  eoni,  and  the  Infective  nature 
of  the  attack  is  obvious.  In  tlii>se  vvafm,  howc-ver,  that  are  attributwl  to 
exposure,  insolation,  rheunuitism,  and  other  (Mieult  conditions,  the  infection 
is  less  readily  comprehended,  but  in  all  pn>bal>ility  is  eqiially  in  iiixra- 
tion,  being  favored  liy  the  |iliysieid  cimditions  mentionwl.  In  some  recent 
Ciutcs  the  discoviTV  uf  the  pneuiiKK-iMTus  and  the  meningococcus  proves 
the  identity  of  the  infi-eti*!!!  with  that  (if  the  cerebrospinal  type,  to  which 
the  rcjuler  is  referrc<l.  The  association  of  cases  with  septicemia,  pyemia, 
and  other  infections  lilotHl-stati-s  [mints  again  to  infection,  and  in  the 
lymph  and  spinal  fluid  of  these  cases  abundant  pathogenic  organisms 
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have  been  observed.  In  some  instances  the  spinul  trouble  is  an  exten- 
gion  from  the  cerebral  meninges,  the  cervicjil  |)ortion  of  the  cord  being 
usually  the  only  part  involved,  but  the  entire  dural  sheath  may  be  filled 
with  |His  from  within  the  cranium.  Traumatism  of  the  membranes  by 
vertebral  dislocations,  strains,  and  severe  concussions  may  incite  a  lepto- 
meningitis over  a  limited  area,  from  which  it  may  extend,  or  in  which 
a  virulent  infection  may  find  a  suitable  field  for  development.  Surgical 
operations  upon  the  spine,  j>enetrating  wounds,  sacnil  l)edsores,  and 
eoininunication  with  adjoining  suppurative  foci  may  furnish  the  infc»ction. 
Tuberculosis  is  a  common  cause,  but  tlie  resulting  meningitis  is  rather 
less  acute.  This  is  the  case  to  a  greater  degree  in  syj)hilitic  inflamma- 
tion, which  has  a  marke<l  tendency  also  to  remain  localized. 

Morbid  Anatomy. — The  disease  is  usually  of  wide  extent,  the 
infection  traveling  rapidly  through  the  arachnoid  si)aces,  and  finding  in 
the  spinal  fluid  an  excellent  medium  for  its  propagation  and  extension. 
O)ngestion  of  the  pia,  of  the  adjoining  inner  surfaces  of  the  dura,  and 
of  the  cord,  marke<l  by  increased  vascularization  and  an  increase  of 
^pinal  fluid,  passes  into  inflammation,  with  dulness  of  the  membntnes, 
opacity,  thickening,  and  an  exudate,  varying  in  color  from  opalescent  to 
puriform,  and  of  corresponding  consistency.  The  microsc()j)e  shows  the 
Jiapedic  elements  of  inflammation  and  often  numerous  bacteria,  includ- 
ing at  times  the  pneumococcus  of  Friedlander.  Tul>ercles  here  corre- 
spond to  their  histological  and  bacterial  characters  on  other  serous 
iurfaces.  For  a  time  the  somewhat  resistant  pial  covering  of  the  cord 
and  m*n'e-r(x>ts  protects  these  structures,  and  especially  is  this  true  in 
the  purulent  form  of  the  disease.  Usually  the  periphery'  of  the  (K)rd 
and  the  roots  show  the  inflammatory  invasion,  with  corrcs|>onding 
clianges  in  the  nerve-fibrils,  neuroglial  framework,  and  vessels.  In 
cases  reaching  a  convalescent  or  chronic  stage,  adhesions  ionn  betwei»n 
the  cord  and  the  dura,  oblit(*rating  the  arachnoid  space  over  more  or  less 
extensive  areas,  distorting  the  nerv(»-roots,  and  sometimes  changing  the 
outlines  of  the  cord  itself.  If  cord-softening  has  taken  place  as  a  result 
of  the  meningomyelitis,  degenerations  of  its  conduction  tracts  and  local- 
m\  destruction  of  its  gniy  matter  are  found.  Large  quantities  of 
sipinal  fluid  usually  mark  these  lat(»  cas(»s,  causing,  with  the  irregular 
adhesions,  a  sacculated  condition  of  the  dura. 

Symptoms. — The  abrupt  onset  of  the  disease  may  be  pn^ceded  by 
a  (lav  or  two  of  malaise  and  slight  anorexia,  but  sometimes  no  invasion 
f)eriod  is  present.  A  shaq)  chill  is  followed  or  attended  by  great  jjaiii 
in  the  back  and  darting  ])ains  around  the  body  or  down  the  limbs.  In 
children  vomiting  is  a  common  symptom,  and  convulsions  may  be  pres- 
ent. TendeiTie^  is  at  once  developed  over  the  s])ine.  It  is  easily 
detected,  when  not  prominent,  by  the  use  of  a  sjxmge  dippwl  in  hot 
water  or  by  percussion.  Spasm  and  rigiditif  of  the  muscles  a]>i)ear, 
causing  stiffness  of  the  neck  and  back,  sometimes  notable  r(»tnu*tioii  of 
the  head  and  vigorous  opisthotonos.  Fixation  of  the  limbs  u|M>n  the 
b<Jy  is  more  or  less  marked,  with  a  tendency  to  flexed  attitudes. 
Retraction  of  the  belly  results  from  imj)lication  of  the  abdominal  mus- 
cles.   Sometimes  difficulty  of  breathing  is  occasioned  by  involvement 
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of  the  chest-muscles.  Dyspnea,  Cheyne-Stokes  respiration,  and  cardiao 
symptoms  follow  medullary  implic4ition.  The  cram})s  in  the  muscles 
are  painful,  and  yet  tenderness  and  hyjwrc^sthesia  in  the  limbs  prevent 
manipulations  and  passive  movements.  The  rectum  and  bladder  are 
the  seat  of  similar  spasms,  which  may  cause  ccmstipation  and  retention 
of  urine,  with  fre([uent  annoying  and  ineffectual  expulsive  contractions 
of  these  viscera. 

PuiAe  and  teinpendure  are  fickle,  sometimes  being  subnormal,  some- 
times increased,  and  more  oflen  divergent ;  for  instance,  a  subnormal 
temperature  with  an  accelerated  pulse.  The  lack  of  uniformity  in  tlieir 
range  is  es{)ecially  valuable  in  diagnosis,  even  when  the  cerebrum  is 
apparently  not  involved.  A  tem|)erature  of  103°  F.  is  not  uncommon. 
Vfiftomotor  paralysis  is  usually  shown  by  the  vivid,  |)ersistcnt,  but 
slowly  develoiKHl  line  which  follows  every  stn>ke  of  the  finger-nail 
uiK)n  the  skin,  and  from  the  same  cause  the  limbs  may  be  congested 
and  even  slightly  edematous.  At  first,  for  a  day  or  two,  reflexes  are 
inclined  to  1x3  inerciised  and  latiT  may  be  wanting. 

Cases  whicli  outlast  the  acute  symptoms  develop  paralysis,  anes- 
thesia, atrophy,  and  contractures  in  proj>orti<m  as  the  cord  and  nerve- 
roots  are  affected.  Paraplegia  may  result,  presenting  the  features  of  a 
cn)ss-myelitis,  with  bladder-paresis,  benlsores,  increased  reflexes,  and 
spasticity.  Symptoms  vary  with  the  location  of  the  disease*,  but  its 
tendency  to  involve  the  entire  spinal  apparatus  is  marked,  and  indica- 
tions of  its  ('ffect  ujK)n  all  spinal  segments  are  to  some  degree  pn^sent 
in  a  majority  of  instances.  Some  n»gi(ms  situated  in  the  focus  of  the 
inflammatory  action  show  early  atid  emphatic  involvement;  those  at  a 
distiince  may  be  disturbtnl  very  little.  Yet  in  some  purulent  cases, 
where  the  dural  sluuith  is  greatly  distended  through  its  entire  length 
with  th(^  large  accumulation,  thi^  pia  pn)tect8  the  (H)rd  and  nerve-roots 
from  infection,  so  that  pressure  symptoms  alone  may  be  pres(»nt. 

Course. — Some  cases  terminate  fatally  within  a  day  or  two ;  others 
last  a  fortnight,  and  may  then  end  fatiilly  or  recover.  The  nature  and 
virulence  of  the  infection  are  <letermining  factors,  as  is  the  location  of 
the  disease.  Extension  upward  or  early  involvement  of  the  high  levels 
of  the  cord  tend  to  an  early  fatal  issue.  Complete  recovery  is  rare  and 
the  conditions  resulting  fnmi  wH'ondarv  myelitis  are  of  long  duration 
and  usually  last  the  life-time.  The  tubercMilar  and  syphilitic  varieties, 
as  ain'ady  indicateil,  run  their  eoui'se  less  rapidly,  and  the  latter  is 
ca|)iil)le  of  material  moilificiition  by  trwvtment  P^ven  rare  tul)ercular 
cases  may  get  well. 

Diagrnosis. — Tho.  diagnosis  dejwnds  u{K)n  the  rapid  onset,  the  j>ain 
in  the  back,  the  radiating  pains,  the  rigidity,  the  increase  of  pain  on 
voluntary  niovemcMit,  the  hy|)eresthesia,  and  the  fickle  temjx»rature  and 
pulse.  From  myelitis  it  is  distinguislunl  by  the  paralysis  and  lack  of 
{Klin  which  characterize  the  cor<l-l(»sion,  but  the  frequent  association  of 
the  two  is  to  be  kept  in  mind.  Hemorrhage  into  the  sulnlural  sjiace, 
owing  to  the  irritation  of  the  nervtvroots,  pn^sents  very  similar 
symptoms,  but  is  extremely  raj)id  in  onset,  usually  following  traumatism 
or  a  strain,  and  develoi)s  meningitis  in  a  short  time  thereafter.     Hem- 
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orrbage  into  the  spinal  cord  gives  instsmtaneous  symptoms,  immediate 
paralysis,  and  may  be  practically  devoid  of  pain.  The  rigid  form  of 
tetany  may  present  a  very  close  counterfeit,  but  its  long  duration, 
amissions,  and  amenability  to  spinal  sedatives,  the  absence  of  spinal 
tenderoess  and  shooting  pains,  the  possible  history  of  previous  attacks, 
and  the  usual  irritability  fn)m  pressure  upon  the  nerve-trunks  and 
arteries  should  difierentiate  it.  Tetanus  may  be  mistaken  for  spinal 
meningitis.  The  early  trismus,  the  excessive  hyi)eresthesia,  the  fever 
of  onset,  the  paroxysms  of  spasm,  and  the  frequent  history  of  traumatism 
point  the  way  to  diagnosis.  Muscular  rheumatism  and  strain  present  a 
verv  superficial  resemblance. 

PrognoEOS. — ^The  outlook  as  to  life  is  always  serious  and  is  grave 
b  proportion  to  the  acuteness  of  the  ons(»t,  to  tlie  virulence  of  the  in- 
fection, to  the  implication  of  the  upper  portion  of  the  cord,  and  to  the 
height  of  temperature.  The  estimate  is  also  to  be  guided  by  the 
previous  condition  of  health  and  the  age  of  the  patient,  children  and  the 
aged  quickly  yielding  to  the  disease.  Traumatic  and  surgical  infection 
is  less  serious  than  auto-infection.  The  possibility  of  the  removal  of 
gonrces  of  infection  is  of  some  importance  as  to  ultimate  results,  pn)- 
vided  the  patient  survives  the  acute  stage.  The  late  results,  due,  for  the 
most  part,  to  permanent  changes  in  the  cord,  are  usually  l>eyond  the 
hope  of  marked  improvement. 

Treatment. — Complete  and  absolute  quiet  is  to  be  insisted  upon. 
The  patient  should  be  kept  upon  the  side  or  face,  if  it  is  possible  to  do 
eo  without  increasing  the  cramps.  The  partial  knee-ellx>w  pristure 
over  a  mound  of  firm  pillows  will  often  be  found  very  comfortable,  and 
at  the  same  time  will  afford  the  l)est  opportunity  for  Kx»l  applications. 
These,  at  first,  should  be  strongly  counterirritant,  as  the  thernKX-autery, 
blisters,  or  detergents  like  leeches,  vigorous  dry  cupping,  or  wet  cuj*?  in 
robust  or  plethoric  individuals.  Should  myelitis  l>e  a*?^H-iat*-rl,  h--?? 
active  measures  are  indicated,  and  the  skin  mu.«t  not  lie  bn>k*'n  or 
highly  irritated,  owing  to  the  tend(»ncy  to  betlson*.*.  A  W  Ijath  aiKl 
pack  at  the  onset  with  active  catliarsis  have  s^^eme^l  to  do  grior].  .S:^ja- 
tives,  especially  spinal  sedatives,  are  frequently  rerjuire*!  to  f-^fUXiyA  tl>*: 
spasms  and  anodynes  to  relieve  the  pain.s.  A  tlion^gh  i.-fftir^^  of 
mercarial  inunctions  over  the  spine  lias  strr^njr  advocate*,  th*-  ^^uantity 
nsed  being  sufiicient  to  produce  slight  ptyalL-m.  f>winjr  to  tIj^  r*:fi*-i 
irritability,  these  rubbings  must  often  Ik*  ini]¥»?wiible.  ai^J  tL*r  tL*^raj^-fr>: 
value  of  mercury  in  the  acute  stage  of  non-luetic  ca-^^^  i-  f»j^:ii  tf^ '-  r>-T>'?i. 
Quincke's  lumbar  puncture  has  here  the  same  indicati^tn-  k-  in  ^:^ 
ceivbiwpinal  form.  lodid  of  prjtas^ium  awl  ergoc  ar^-  al-*^  ^^  ^i.\* 
time  of  little  or  no  value.  The  ice-l>ajr  to  the  •pin*-  i*  f*^  '/f  *:>-  Tr»^ 
semceable  measures,  but  is  rarely  toleratKl  lonjr  by  tImt  ji*t>-T,-r,  i.-ya  >.* 
btermittent  application  is  useless.  It  sIk^uM  always  \^  tr^^  A*  •'j*- 
active  stage  subsides,  light  cauterizations  with  xi^  P^iV^,!:.  tr-iftnr..*. 
mild  sinapisms  applied  for  six  or  eight  h^jur?.  and  u^  ry'--»^sn;  c  »•?* 
seem  to  assist  the  reparative  efforts  of  nature  ^.*fr^'n  -  v-:/-c.* 
iisoallymean  the  implication  of  the  brain-^jv*:riri^-.  ti^-  *^»rrk.  >^r^.\**^ 
bwome  of  secondary  importance,  and  the  treatxa^ct  >  i:^*  '/  "^-r^rr--^ 
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spinal  meningitis.  The  puralynis,  contractures,  and  other  late  results 
of  the  myelitis  are  to  be  managed  in  accordance  with  the  rules  of 
practice  in  that  disease. 

Chronic  Spinal  Leptomeningitis. — The  chronic  form  of  inflam- 
mation of  the  soft  spinal  membranes  is  usually  the  sequential  stage  of  an 
acute  attack,  but  may  follow  aUxJiolism,  syphilis,  or  tubi'rculosis.  Its 
existence  as  a  primary  affection  is  oj)en  to  some  doubt,  but  a  very  slowly 
developed  leptomeningitis  may  follow  (H>ncussion,  thougli  it  is  impossible 
in  such  a  case  to  exclude  immediate  slight  histological  injuries  of  which 
the  later  inflammation  is  a  natural  development.  The  formerly  much 
used  term  "  chronic  meningitis,"  which  was  applied  to  every  group  of 
obscure  subjective  symptoms,  however  remotely  referable  to  the  spine, 
needs  no  mention. 

The  symptoms  are  pnictically  tliose  of  the  acute  form  much  reduced 
in  intensity,  and  are  dejiendent  ui)on  similar  causes.  Pain  in  the  back 
predominates,  and  spiism  is  insignificant  or  absent  Tlie  radiating  neu- 
ralgic pains  are  es|K'(nally  pronounced,  and  {xin^sthesiie  are  prominent. 
Tlieir  distribution  depends  upon  the  nerve-nmts  involve<l  and  the  loc^a^ 
tion  of  the  influumiation,  which  is  much  more  circumscribed  than  in  the 
acute  form.  The  late  manifestations  are  those  due  to  neuritis  originat- 
ing in  the  roots,  and  myelitic  symptoms  are  comi)anitively  infrtKj[uent. 

The  anatomy  of  the  disetise  is  very  little  known,  as  opportunity  for 
post-mortem  examination  rarely  occurs,  but  mow  or  less  extensive  fibrous 
thickening,  or  adhesions  between  the  pia  and  dura  which  constrict  the 
nerve-roots,  may  be  found,  and  may  girdle  the  «)rd.  Degeneration  of 
the  spinal  n(»rves  traversing  the  lesion  is  not  rare,  and  this  ac<?ounts  for 
the  herp<»tic  an<l  oth(»r  cutiineous  symptoms  which  are  occasicmally  not(?d. 

The  progrnosis  will  be  guidcnl  mainly  by  the  effect  of  trt»atment,  but 
a  complete  recovery  is  very  rare.  Each  case  must  be  carefully  estimatiKi 
by  itself. 

The  treatment  in  syphilitic  (^ises  consists  in  the  heroic  management 
of  that  disease,  and  iodids  and  mercury  in  small  dos(?s  are  also  the  most 
effiei(Mit  drugs  in  non-luetic  cases.  General  mc»asures  are  of  serN'ice,  and 
persistent  eounterirritation  over  the  spim*,  preferably  by  Paquelin's 
cautery,  is  the  most  valuabh^  loc^il  measure.  iSometimes  rest  in  bed 
and  tin*  i(»e-bag  to  the  spim?  are  of  distinct  value.  Sedatives  and 
analgesic^s  are  often  required. 

Spinal  Meningeal  Hemorrhage. — Spinal  meningeal  hemorrhage 
is  either  extradural y  in  the  V(»rtebral  canal,  or  mhduraiy  within  the  dural 
sheath.  Tt  is  frtM|uently  assoeiat(Ml  with  intracranial  hemorrhage  and 
with  hemorrhage  into  the  sul>stan(u»  of  the  cord,  but  also  (xxjurs  inde- 
j)endently. 

Etiologry. — Meningeal  hemorrhage  occurs  fn^quently  at  birth  in 
protnieted  and  difficult  labors,  and  is  then  almost  invariably  a  |>art  of  a 
more  ext<'nsive  hemorrhage  within  the  skull.  It  has  been  considered 
under  the  cen^bral  palsi(»s  of  childlKHKl.  Sivmtaneous  hemorrhage  is 
very  mre,  but  cKMnirs  in  adult  life  at  all  ages.  Disease  of  the  meningeal 
vessels  is  sometimes  the  imnie<liate  cause,  but  in  the  great  majority  of 
cases  it  is  induce<l  by  tniumatism.     It  may  be  caused  by  direct  blows 
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or  fiills  upon  the  back,  shock  communicated  through  the  lower  limbs, 
vertebral  fractures  and  dislocations,  penetrating  wounds  and  even  by 
severe  muscular  spasm,  as  in  tetanus,  convulsions,  and  violent  chorea. 
Xo  doubt  syphilis,  arteriosclerosis,  purpura,  scur\'y,  and  other  hemor- 
rbagic  states  fiivor  it  The  blood  sometimes  comes  from  a  thoracic  aneur- 
ysm which  has  eroded  the  vertebrae  and  ruptured  into  the  spinal  canal  or 
dura,  or  from  one  situated  on  the  vertebral  or  basilar  arteries.  Intra- 
cranial hemorrhage  into  the  cerebral  meninges  may  find  its  way  below 
the  foramen  magnum,  and  in  tlie  same  way  a  spinal  hemorrhage  may 
iovade  the  cranium. 

Horbid  Anatomy. — In  extradural  cases  the  clot  usually  originates 
from  the  rich  plexuses  of  veins  that  line  the  vertebral  canal.     It  may 
be  o{  considerable  size  and  extend  through  the  inter\-ertebral  foramina. 
The  most  common  location  is  in  the  cervical  region.     The  dura  is 
stained  and  infiltrated,  and  the  cord  may  exceptionally  be  compressed. 
Effusions  of  blood  wU/iin  tlie  dura  vary  much  in  size.     The  blood  usu- 
ally comes  from  the  pial  vessels,  and  consequently,  as  a  rule,  involves 
the  cord.     Complete  flooding  of  the  dural  sheath  is  almost  always  due 
to  intracranial  hemorrhage  or  rupture  of  an  aneur}'sm.    A  small  hemor- 
rhage tends  to  remain  localized  and  to  surround  the  cord  at  the  original 
point    It  discolors  and  compresses  the  cord  and  after  a  few  days  pro- 
duces inflammatory  changes  in  the  meninges.     In  the  same  way  an 
annular  myelitis  may  be  induced. 

Symptoms. — ^The  symptoms  are  practically  the  same  in  both  extra- 
and  siilxlural  hemorrhage      The  onset  is  ordinarily  abrupt  and  the  early 
symptoms  depend  upon  irritation  of  the  meninges   and    nerve-roots. 
There  is  great  pain  in  the  back,  which  ofl^n  radiates  along  the  impli- 
cated ner\'es,  girdling  the  body  or  running  down  the  extremities.     Tin- 
gling and  fonnication  are  complained  of,  and  paralytic  symptoms  below 
the  level  of  the  lesion,  loss  of  jxjwer,  and  diminished  sensation.    Bladder 
and  bowel  symptoms  shortly  appear.     There  is  ordinarily  some  spinal 
rigiility,  which  may  develop  into  opisthotonos,  and  convulsions  are  not 
infrc<iuent.     Symptoms  are  gradually  developed  unless  the  hemorrhage 
is  clue  to  severe  traumatism  or  to  flooding  of  the  vertebral  canal  by  nip- 
ture  of  an  aneurysm.    In  cmshing  injuries,  spinal  fractures,  and  disloca- 
tions the  cord  is  almost  invariably  injured,  and  hemorrhage,  if  present, 
«arcely  adds  anything  to  the  symptoms.     Fn)m  the  onset  to  the  full 
development  of  the  paralytic  features  from  one  or  two  to  forty-<'ight 
hours,  or  even   more,   may   be  required.      The    symptoms,  therefore, 
greatly  resemble  those  of  spinal  meningitis,  which   usually  is  added 
after  a  few  days,  and  its  invasion  is  oft(»n  marked  by  a  distinct  aggrava- 
tion of  all  the  symptoms. 

Cerebral  symptoms  are  only  present  when  the  cranial  contents  are 
siniultaneouslv  affected.  Death  is  likelv  to  occur  earlv  when  the  svmi)- 
toms  have  reached  their  height,  or  during  tlu*  se(»ondarv  meningitis. 

X^iagnosis. — In  cases  of  insidious  onset  without  de^finite  symptoms, 
the  diagnosis  at  best  can  be  but  conjectural.  When  hemorrhage  follows 
a  tratimatism,  the  distinguishing  trait  is  a  gradual  development  of  the 
^J'^ptoms  within  a  few  hours.     Injuries  that  affect  the  cord-substance 
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produce  instantaneous  loss  of  function,  but  a  meningeal  hemorrliage 
may  be,  and  often  is,  associated  with  hemorrhage  into  Uie  cord.  From 
meningitis  tlie  chief  distinction  is  the  much  more  rapid  development  and 
the  history  of  a  com{>etent  cause.  The  localizing  diagnoHis  is  taken  up 
in  subsequent  chapters,  to  which  the  reader  is  now  referred. 

Progrnosis. — The  outlook  is  always  most  serious.  As  the  paralytic 
features  develop,  there  is  a  likelihood  of  death  from  inti^rference  with 
respiration  by  paralysis  of  the  chest-nmscles.  The  intense  pain  and 
suffering  also  serve  to  exhaust  the  piitient  The  first  danger  being 
passed,  secondary  inflammation  is  likely  to  terminate  the  case  fatally. 
Hemorrhage  in  the  cervical  region  is,  of  course,  more  ominous  than 
when  situated  lower  down.  If  the  patient  sur\'ive8  the  first  fortnight, 
improvement  may  be  confidently  exi)e(;ted,  and  this  may  j)ractically  be 
complete,  though  some  disability  remains,  as  a  nile,  and  it  may  be  of  an 
extreme  degnic. 

Treatment. — At  first  the  most  complete  rest  on  the  face  or  side  with 
tlie  spine  elevated  should  he  securwl.  An  ic(»-l)ag  to  the  back  is  a  valu- 
able measure*  if  persistently  and  thoroughly  used.  Venesection  to  lower 
the  blood-pressure  has  been  useil,  but  will  not  find  many  brave  enough 
to  employ  it  IjOcjiI  wet  cups  with  free  flow  of  blood  have  also  l)een 
employed,  but  are  of  doubtful  value.  Ergot  may  Iw  used.  If  the  diag- 
nosis is  fairly  certain,  the  8j>inal  canal  should  be  aseptically  openeil  and 
the  dund  sheath  also  incised.  The  operation  as  now  done  adds  nothing 
to  the  gravity  of  the  case,  and  luis  enabled  the  surgeon  to  remove  clots 
with  the  best  residts.  The  secondary  meningitis  and  the  se({uential 
j)alsies  are  to  be  treatcnl  on  their  own  indiaitions. 


CHAI^ER   II. 

INJURIES  AND  DISEASES  OF  SPINAL  NERVES. 

Thk  spinal  nerves,  luilike  the  cranial  group,  are  both  motor  and 
sensory.  In  addition  they  e4)ntain  the  vasomotor  supply,  and  thnnigh 
them  is  exerted  the  trophic  influence  and  contn)l  of  tlie  s|)inal  centers 
over  the  periphenil  appanitus.  Their  injury  or  disease  is,  therefore, 
inarkiHl  by  jHirversion  or  abolition  of  these  functions,  and  gives  rise  to 
groui)s  of  symptoms  anatomically  (»oextensive  with  the  distrilnition  of 
the  particular  nerve  or  nerves  involv(Hl,  We  should  l>ear  in  mind  that 
the  fibers  making  up  a  nerve-trunk  are  cellular  elements, — prolonga- 
tions from  oelI-l)(Mli(»s,  of  which  th(»v  form  an  integral  and  functionally 
essential  part.  When  we  injure  a  motor  fiber  in  a  nerve-tnink,  we  injure 
a  motor  cell.  In  other  wonls,  we  injure  the  lower  neuron.  We  will 
first  consider  nerve  injuries  and  diseases  in  a  general  way,  and  then  the 
particular  conditions  which  jK^rtain  to  such  states  in  special  nerves. 
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Division  of  Nenres. — Spinal  nerves  are  frequently  divided  by 
incised  and  bullet  wounds,  sometimes  by  crushing  accidents,  by  simple 
and  compound  fractures,  and  rarely  by  dislocations.  Causes  acting 
more  slowly  may  end  in  the  destruction  of  a  nerve,  but  a  neuritis  or 
degeneration  is  usually,  if  not  always,  first  induced.  After  a  nerve  is 
divided  the  peripheral  portion  degenerates,  and  the  process  is  called 
ficondary  degeneration. 

The  immediate  gymptoms  are  loss  of  motion,  sensation,  and  muscular 
Ibexes  in  the  distribution  of  the  nerve.  Shortly  afterward,  within 
fort}'-eight  hours,  the  muscles 
gapplied  by  the  injured  nerve 
loee  their  tonicity  and  then  pro- 
gressively waste.  Vasomotor  par- 
alvsis  appears  and  trophic  dis- 
turbances in  the  cutaneous  area 
of  distribution  are  marked  by  a 
thin,  shiny  skin,  with  atrophic 
hairs,  nails,  and  other  epithelial 
structures.  There  is  also  a  low- 
ered vital  resistance  to  infection, 
and  healing  processes  are  slow 
and  faulty.  Even  the  joints  are 
goraetiraes  affected,  and  bony 
jirrowth  in  the  young  is  retarded. 
Electrical  stimulation  through 
thenen'e  fails  completely.  The 
muscles  lose  their  res[K)nsiveness 
to  faradism,  and  the  increased 
galvanic  irritability  which  at  first 
appears  gradually  subsides  and  is 
finally  lost.  The  electrical  changes 
constituting  the  reaction  of  degen- 
eration are  more  fullv  described 
in  Part  I.  In  the  extremities 
the  unap{H)sed  antagonist  muscles 
then  draw  the  joints  into  fixed, 
rigid  positions.  Muscular  con- 
tractures develop  and  still  tuT- 
ther  tend  to  deform  the  part. 

The  hiidological  changes  that  take  place  in  the  diidal  poHions  of  the 

"Jvided  nerve  are  as  follows  :    The  nuclei  of  the  intemodal  nerve-cells 

swell,  and  their  protoplasm  becomes  increased  in  quantity,  hut  changed 

Jn  character,  as  it  no  longer  stains  so  actively  as  in  health.     The  nuclei 

also  become  segmented,  and  with  the  increase  in  protojJasm  encroach 

^pon    the  myelin  and   displace    it.      Tlie  ner\'c^fiber  then   shows   an 

'f^giilar  beading  of  the  myelin,  and  at  the  points  of  greatest  const ric- 

tion    the  myelin  finally  separates   transversely,  and  the  axis-cylinder 

'^    divide<l  at  the  same  time  and  in  the  same  way.     Tliis  process  takes 

place  uniformly  throughout  the  length  of  the  divided  nerve  below  the 


ABC 

Fig.  94. — Nerve  tubiile«i  in  peripheral  portion  of 
a  divided  nerve — A,  two  days  after  section  ;  B,  four 
days  after  section ;  C,  eight  days  after  section,  i, 
Sheath  of  Schwann  ;  f ,  myelin ;  5,  nuclei ;  U,  proto- 
plasm (Ranvier). 
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lesion.  The  segmonted  myelin  becomes  more  and  more  aqueous^  escapes 
in  part  through  its  sheath,  and  is  absorbed.  The  nuclei  cease  prolifera- 
tion, and  the  nerve-filxjr  is  left  a  mere*  connective-tissue  filament,  except 
at  irregular  inter vals,\vhere  remaining  globules  of  myelin  may  distend  it. 

The  segmentation  of  the  myelin  in  man  n'aches  the  point  of  complete 
division  and  consecjuent  rupture  of  the  axis-cylinder  at  about  the  end 
of  the  third  day  after  nerve-division.  At  this  time  electrical  conduc- 
tion or  excitjibility  in  the  ner\'e  is  also  lost  and  muscular  tonus  is 
destn)ye<l.  The  entire  pn)cess  of  degeneration  after  nerve-division  may 
be  ex>inpletcd  within  thnn*  wcH.»ks. 

Above  the  jK>int  of  division  the  central  dump  degenerates  for  about 
a  third  of  an  inc^h  only,  but  there  is  reason  to  believe  that  the  cell-body 
is  also  disturbed  (Marinc^sco). 

The  miuicle^  supplied  by  a  divided  motor  nerve  are  deprived  of  the 
trophic  influence  of  the  spinal  center  as  s(K)n  as  division  takes  place,  and 
the  axis-cylinder  Inflow  the  lesion  is  cHpially  deprived  of  the  trophic 
8upjx)rt  of  the  cell-body.  The  sarc»ode  elements  waste.  The  cross  stria- 
tions  become  less  well  marked  and  are  closer  together ;  the  muscle-fil)er8 
b(?eoine  narrowed,  cloudy,  granular,  and  sometimes  fatty.  There  is  pro- 
liftTation  of  the  couneetiv(»-tissue  elements  of  the  muscles,  which  further 
strangulators  the  muscle-cells,  and  eventually  a  condition  of  fibrosis  or 
cirrhosis  is  developed.  This  has  a  natural  tendency  to  contract  and 
shorten,  and  explains  the  fibrous,  tense*,  cord-like  structures  and  deform- 
ities found  in  such  «ises  of  long  stan<ling. 

The  electrical  changes  that  (K»cur  in  the  muscle  are  also  descrilKnl  in 
Part  I.  Faradic  musinilar  contractions  are  lost  within  a  few  davs,  but 
at  first,  for  about  a  week,  the  muscles  react  to  galvanism  (»ven  more 
freely  than  in  hesilth  ;  then  the  gjdvanic  excitability  of  the  muscle  is 
diminished  and  disappears. 

When  the  ends  of  a  divided  nerve  are  brought  tog(»ther  under  proper 
conditions  for  healing,  ref/eneraf!on  may  occur  in  the  ])eripheral  i>ortion 
even  wlu^n  (^'generation  is  comjjiete  and  of  long  stimding.  Bowlby  has 
noted  one  (^Jise  of  regeneration  after  fburte<»n  years'  division.  In  nervc»s 
fr(\<hlv  divided  and  at  once  luiitcHl,  the  functions  of  the  nerve  are 
restored  in  a  few  days  or  weeks.  After  d(»generation  has  been  estalv 
lished  reg(»neration  is  a  slow  process,  nMiuiring  from  two  months  to 
several  y(»ars,  di^pcjnding  u|H)n  the  condition  of  the  iKTipheral  segment 
and  the  surgical  features  of  the  given  cas(\  The  pnwess  (consists  of  a 
growth  of  the  axis-<*ylinders  of  the  proximal  portion  into  the  degen- 
erated part.  They  become*  covered  with  myelin  and  enveloiKnl  in  a 
sheath  continuous  with  that  of  the  central  jiortion.  The  muscles  in 
turn  regenerate,  and  slight  volitional  motion  returns  before  electrical 
res|M)ns(^s  can  Ik»  obtaincnl  with  the  usual  tests.  These  appear,  Jis  a 
rule,  shortly  nfter  volinitarv  power  is  manifest^l,  and  while  it  is  still 
wry  slight.  Sensorv  conduction  is  usuallv  n^stored  before  muscular 
action.     Th(^  muscle  reflexes  are  tlie  hist  to  re;ij)[)ear. 

It  need  senrcelv  be  a<ld(Hl  that  tlu»  onlv  treatment  for  a  dividtnl  nerve 
is  surgical  suture.  Whenever  the  distal  extn^mity  can  be  as<'ptically 
united  to  the  central  end,  and  in  projH)rtion  as  it  is  done  promptly  after 
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the  division,  the  prospects  for  a  return  of  function  are  gocKl.  In  cases 
marked  by  degeneration,  electrical  stimulation  should  be  early  and  per- 
sistently employed,  even  if  no  motor  response  is  obtained. 

Neuritis. — Peripheral  nerves  are  subject  to  inflammator}'  action  of 
every  grade  of  severity,  arising  from  an  extraordinary  number  of  causes. 
Many  toxic  conditions  and  cachexise  cause  widely  distributed  and 
usually  bilateral  symptoms,  due  to  degenerative  states  in  the  peri- 
pheral nervous  apjmratus,  producing  a  so-called  multiple  ncuiitis,  the 
consideration  of  which  is  reserved  for  a  separate  chapter.  We  have 
here  to  deal  with  a  nerve  inflammation  or  degeneration  arising  from 
local  causes.  The  particular  cause,  however,  may  be  the  topical  feature 
of  a  systemic  disease,  as  when  a  ner\'e  is  involved  in  a  syphilitic 
tumor  or  a  gouty,  nodular  thickening.  Consequently  the  lesion  in 
question  is  confined  to  one  nerve  or  to  several  that  are  anatomically 
related. 

Etiologry. — Slight  compression  or  contusion  may  cause  temporary  or 
persisting  disturbance  in  the  function  of  nerve-trunks, — a  fact  made 
familiar  by  knocking  or  pressing  upon  the  ulnar  at  the  elbow  or  by 
pressing  on  the  sciatic  in  sitting.  If  the  compression  or  contusion  is  of 
sufficient  severity,  the  nerve  may  be  an  indefinite  time  in  recovering, 
and  long-continued  pressure  or  extreme  contusion  may,  like  actual 
division,  induce  a  complete  degeneration.  Dislocations,  fractures,  the 
formation  of  callus,  violent  muscular  contractions,  strains,  cramped 
positions  or  continued  pressure  in  sleep,  coma  and  extreme  prostration, 
pressure  from  the  continued  use  of  surgical  appliances,  crutches,  trusses, 
^nd  constricting  shoes  or  garments  are  among  such  causes.  A  nerve 
may  be  wounded  or  infected  in  surgical  and  accidental  ways,  and  by  the 
hy|x>dermatic  needle.  It  may  be  invaded  by  extension  from  a  neighboring 
inflammation,  as  in  arthritis,  pleurisy,  meningitis,  bedsores,  abscesses, 
or  any  other  inflammatory  focus.  Exposure  to  cold  is  especially  active, 
as  in  the  facial  nerv'c  and  others  that  are  superficial  or  contained  in 
rigid  canals  and  passages.  New  groirtlis,  like  cancer  and  gumma,  and 
infiltrations  in  leukocythemia,  cancer,  leprosy,  and  sypliilis  may  cause 
a  neuritis. 

There  are  also  a  number  of  predisposinr/  cauM's^  some*  of  which  are 
active  in  the  etiology  of  multiple  neuritis.  Here  may  be  enumerated 
gout,  rheumatism,  diabetes,  exposure  to  cold,  alcohol,  lead,  and  caoliexia) 
generally.  In  such  conditions  an  exciting  cjuise  acts  more  readily  and 
repair  takes  place  more  tardily. 

Morbid  Anatomy. — The  anatomical  changes  in  a  neuritis  vary 
according  to  the  intensity  of  the  ])r()cess  and  the  particular  elements 
in  the  nerve-trunk  that  are  most  affected.  When  the  nerve-fibers  are 
mainly  involved,  we  sjx'ak  of  a  panmchymdtou,^  neurififi,  Tliis  form  is 
rarelv  secondary  to  a  local  iniurv,  but  sometimes  so  arises.  It  is  the 
common  fonn  in  the  multiple  neuritis  of  systemic  states.  Wlu^n  the 
fibrous  structure  of  the  nerve-tnink  is  most  affected,  tlu*  n(Miritis  is 
calleil  adverntitiov^.  In  the  case  of  intiamniatory  extension  from  adjoin- 
ing  structures  the  sheath  or  surface  of  the  nerve  is  usually  first  involved, 
and  the  condition  is  then  distinguished  as  a  perineuritis^.     In  all   forms 
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the  majority  of  syniptoois  and  all  motor,  trophic,  and  sensory  disturb- 
ances arise  from  injury  to  the  nerve-fibrils. 

An  acutely  inflamtKl  nerve  looks  reddened  and  presents  increased 
vascularity.  There  is  sometimes  distinct  edema,  or  a  jelly-like  infiltra- 
tion of  the  sheath  and  adventitia  may  be  seen.  This  is  ordinarily  con- 
fined to  a  limited  extent  of  the  nerve,  or  may  be  seen  at  numerous 
points.  It  is  j)artieularly  likely  to  be  present  where  the  nerve  is  super- 
ficially placed  over  firm  structures,  as  where  a  nerve  passes  over  bony 
prominences  or  is  tightly  enveloped  in  fascial  or  bony  tissues.  From 
pressure  or  irritation  thus  arising,  changes  of  corresponding  degree  take 
place  in  the  nerve-fibrils.  When  the  neuritis  or  even  the  contusion  is 
sufficiently  severe  to  disrupt  the  myelin  for  a  few  hours,  we  have  a 
descending  degcaieration  Ik»1ow  the  lesion,  which  then  presents  the  morbid 
aj)j)earances  described  in  nerves  after  complete  division.  In  the  case 
of  neuritis,  however,  it  is  common  for  some  fibers  to  escajx?,  and  to  ap|K*ar 
practically  normal  in  the  cross-section  of  the  degenemtcHl  nerve. 

As  a  rule,  the  inflammatory  and  degenerative  pnxress  is  confined  to 
the  injurwl  jH)rtion  of  the  nerve  and  the  parts  beyond,  but  occiisionally, 
and  then  usually  in  the  case  of  infected  wounds,  the  neuritis  extends  u|>- 
ward,  and  if  it  nniches  the  j)lexus  of  origin  may  there  involve  other 
nerve-trunks  related  to  it.  This  ascending  form  is  sometimes  called 
nenritM  migrans.  In  cases  of  long  standing  the  adventitia  is  increased 
and  a  fibrous  thickening  of  the  nerve  may  result,  which  persists  even 
aft<»r  restitution  of  function  has  taken  place.  In  unrwovered  cases  the 
degenenited  nerve  mny  be  reduce<l  to  a  mere  fibrous  filament. 

Infiltration  in  syphilis  and  can(»er  is  identical  with  these  processes 
elsewhere,  and  may  here  «uise  distinct  tiunors  in  or  on  the  nerves.  In 
leukocythemia  and  lei>rosy  thert^  is  nien'ly  an  infiltration,  which  in  the 
latter  may  contain  the  characteristic  bacilli.  Perhaps  the  same  may  be 
true  in  neuritis  arising  fnmi  tubercular  ulcerative  lesions. 

Symptoms. — Th(»  symptoms  of  neuritis  vary  greatly  They  may 
Xy}  nuiinly  those  of  irriUitinn  or  those  of  deMnidlon  of  the  conducting 
functions  of  the  nerve-fibrils.  Ordinarily  l>oth  are  present.  L^H-al  con- 
ditions at  the  iKjint  of  original  nerve  injury,  such  as  swelling  or  trauma- 
tism, may  be  added.  The  (nmd  is  ordinarily  abrupt,  in  the  case  of 
traumatism  instantaiKHHis.  When  tlu»  nerve  is  insidiouslv  invaded  the 
symptoms  develop  with  corresponding  slowness.  The  ncnmry  iU^urb^ 
(tnrra  are  usually  the  most  pmniinent  at  first.  All  varieties  of  paresthe- 
sia are  complaineil  of:  Formication,  numbness,  tingling,  burning,  heavi- 
n(»ss,  d(»adness,  (M)ldn(\ss,  etc.  There  is  considerable  pain  in  severe  cjises 
at  the  site  of  infianimation,  and  in  the  nmsch^s  and  skin  to  which  the 
nerve  is  distributed.  The  nerve-trunk  and  the  supj>lied  muscles  are 
usually  tender  on  pressure.  The  nerve  tenderness  is  particularly  promi- 
nent when;  the  trunk  is  ric^idly  lu^Id  by  fibrous  tissues  or  jwisses  over 
bones.  The  nerve  may  sometimes  be  }>alj)ably  enlarged.  Pressure 
ujx)!!  it  by  muscular  action  may  also  elicit  tenderness  and  increase  the 
pain.  The  cutaneous  area  of  its  distribution  j)resents  hyjK»resthesia  or 
diminished  sensitiveness,  or  both.  Often  there  is  a  fwling  of  jiainful 
sensitivenc^ss  when  tactile  perception  is  actually  blunted.     After  degt»n- 
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eration  starts  in  the  nerve,  anesthesia  is  present  in  the  skin  supplied  by 
the  ner\'e,  though  irritation  at  the  site  of  original  lesion  may  still  lead 
to  complaints  of  pt^ripheral  pain,  constituting  anesthesia  dolorosa.  The 
striking  feature  of  all  these  sensory  disturbances  is  their  constancy 
aod  uniformity  in  a  given  case.  Stabbing  pains  and  momentary  pares- 
thesia are  wanting.  As  the  inflammation  progresses  the  conductivity  of 
the  nerve  decrejises,  hyperesthesia  l)ecomes  anesthesia,  and  paresis  passes 
into  paralysis.  The  anatomical  distribution  of  the  sensory  features  is 
not  less  important.  Often  it  can  be  mapped  out  with  the  greatest  pre- 
cision, but  at  first  usually  the  margin  of  the  area  of  disturl)€d  sensation 
is  not  so  sharply  defined  and  the  entire  limb  may  be  painful  and  sensi- 
tive. 

The  paralytic  muscles  are  those  wliich  are  supplied  by  the  given 
nene.  Opix)sing  muscles  may  lack  force  from  the  loss  of  proper  bal- 
ance, or  their  use  may  be  inhibited  by  jmin.  Delicate  finger-motions 
are  rendered  clumsy  by  the  sensory  disturbance  or  the  loss  of  |)ower, 
or  bv  both  combined. 

If  the  lesion  be  sufficiently  severe  to  set  up  degenerative  changes  in 
the  ner\'e,  we  find  the  trophic  losses  in  the  skin  and  muscles  described 
under  Division  of  Nerves.     These  may  be,  and  often  are,  present  in  a 
modified  degree  when  motor  and  sensory  functions  are  not  completely 
gone.    In  all  cases  of  long  standing  they  are  sure  to  appear.     With 
them  go  the  various  other  symptoms  already  described  :  the  loss  of  mus- 
de  reflexes,  the  electrical  changes  of  irritation,  degeneration  or  destnic- 
tion,  and  the  development  of  contractures.     In  complete  division  of 
nerN'es  the  nutiitional  disturbance  is  usually  a  simple  atrophy,  but  in 
neuritis  there  is  a  wider  range  of  dystrophic  conditions.     These  are 
most  marked  in  the  hands  and  feet  and  most  apparent  in  the  deniial 
structures,  though  the  muscular  wasting  is  sufficiently  ai)parent  and  often 
most  striking.     In  some  cases  there  is  much  obscuring  edema,  due  to  the 
lack  of  vascular  and  muscular  tonus.     In  these  cases  and  in  those  in 
wliich  redness  and  profuse  jx^rspiration  are  present,  the  dermal  epithelium 
and  the  hairs  and  nails  often  take  on  an  excessive  growth.     As  a  rule, 
the  nails  become  roughened,  scaly,  and  strongly  curved.     The  cushions 
at  the  tips  of  the  fingers  waste  and  the  nails  may  curve  over  toward 
the  palmar  surface,  like  claws.     About  the  base  of  the  nails  the  skin  is 
often  thin,  glazed,  and  red,  and  the  entire  digit  may  be  reduced  to  a 
tapering,  stick-like  appendage,  closely  covered  with  atrophic  skin,  which 
no  longer  shows  the  natural  folds  and  wrinkles  about  the  articulations. 
Abrasions  do  not  heal  readily.     HerjK^tic  eniptions  are  likely  to  a])|>ear, 
and  deep  ulceration  may  follow  unless  unusual  care  be  exercised  to  pre- 
vent irritation  and  infec^tion.     In  some  cases  the  nails  are  cast  off. 

From  inaction  and  the  tendency  to  contracture  in  atrophied  muscles 

and  their  unapposed  antagonists,  the  range  of  joint-motion  in  chronic 

cases  is  usually  diminished.     Trophic  disturbances  in  the  joints  are  also 

encountered,  with  the  formation  of  adhesions,  and  false  ankylosis.     In 

rare  cases  joint-effusion  and  other  neurotic  arthropathies  have  been  seen. 

Should  the  neuritis  ascend  to  the  plexus  and  imjdieate  other  nerves, 

similar  conditions  are  induced  in  their  |)€ripheral  parts. 

18 
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Diafirnosis. — The  diagnosis  of  a  neuritis  presents  usually  but  little 
trouble.  If  the  dysesthesia  l)e  confined  to  the  anatomical  limits  of  a 
given  nerve  or  grouj>  of  nerves,  and  the  muscular  disability  is  limited 
to  the  nnisiJes  innervat<»d  by  tlie  same  nerve,  the  conclusion  is  obvious. 
Too  much  importance  can  not  be  given  to  the  study  of  the  cutaneous  dis- 
tribution of  the  sensory  disturbance.  If  this  area  corresiK)nds  with  that 
of  any  special  nerve  (see  Figs.  15  and  IG),  suspicion  of  a  neuritis  or 
nerve  injury  should  be  at  once  aroused.  If  tlie  corresjionding  n^flexes  are 
gone,  or  in  slight  and  rare  instances  are  even  exaggerated,  and  if  the 
degenenitive  or  irritative  electrical  resiK)nses  are  present,  the  suspicion 
is  confirmed.  Sensitiveness  of  tlie  iMiralytic  muscles  and  of  the  su|>- 
plying  nerve-trunk  are  also  important  indiciitions,  and  <wcasionally  the 
thickentnl  ner\'e  can  ho  felt.  A  wound  or  contusicm  over  tlie  ner\'e  is 
of  capital  significance.  The  question  often  ariscjj  in  traumatic  cases  as 
to  wliether  the  nerve  has  been  comi)letely  divided.  If  the  reaction  of 
degeneration  is  present  three  or  four  weeks  after  the  injurj-,  the  nerve  is 
not  totally  divided.  In  the  case  of  division  no  electrical  resjK)nses  are 
obtainable  after  a  month.  Many  cases  of  neuralgia  an-^  confounded 
with  neuritis.  The  distinction  deiwnds  mainly  on  the  darting,  fleeting, 
changing  character  of  neuralgic  pains  and  the  j)res<nice  of  the  jminful 
|)oints  of  Valleix.  Muscular  wasting  or  electrical  changes  and  altered 
reflexes  demonstnite  a  neuritis. 

Progrnosis. — The  «)urse  of  a  neuritis  de|H»nds  ujK)n  its  cause  and 
tluj  amount  of  damage  done  the  axis-cylinders  of  the  nerve.  The  gc»n- 
eral  tendency  is  to  restoration  of  lu»althy  function  as  soon  as  the  cjiuse 
is  removed.  A  slight  neuritis  may  j>ass  away  within  two  or  three  weeks, 
but  if  the  lesion  has  resulted  in  degenenition  of  the  ner\'e,  months  will 
be  n^iuinHl  for  the  r(»generative  process.  Tlu»  faradic  muscle  resjwnst^s 
affoixl  a  gotnl  basis  for  estimating  the  prolwible  duration  of  a  case.  If 
the  muscles  contracrt  fairly  to  a  nKwlerate  current  two  wwks  after  an 
acute  attack,  the  disease  will  j)robably  not  last  over  a  month  or  two.  If 
they  do  not  res|K)nd  to  a  strong  fanKlic^  sh(H»k,  six  to  nine  months  will 
be  retpiinKl.  In  long-standing  (*ases  the  iH»rsistenc(»  or  reap]H'aninct3  of 
fanulic  excitability  is  a  favorable  sign  for  complet<»  recovery.  On  an 
avemg(^,  traumatic  casi\s  do  In'ttiT  than  thos(»  arising  from  extending  in- 
flammations, especially  if  they  are  of  a  septic  character.  Should  there 
apjK^ar  an  upward  extension  of  the  n(»uritis  the  outlook  is  less  favorable. 
The  presence  of  any  pr(KlisjH)sing  cause  also  diminishes  the  prospect  of 
early  recovery,  and  wh(»n  the  n<»uritis  is  <lue  to  a  new  growth  the  jm)g- 
nosis  is  unfavonible  except  in  syphilitic  crises. 

Treatment  is  naturally  first  direct^nl  to  anv  discoverable  cause,  and 
the  pnnlisposing  con<litions  must  not  ho  neglcM'ted.  Gout,  rheumatism, 
l(»ad  infe(?tion,  the  use  of  alcohol,  the  prewMice  of  anemia,  malaria,  or 
any  cachexia  must  be  cx)rn»cted  as  far  as  jx>ssible,  and  the  g(»n(Tal  physi- 
cal health  brought  to  its  best  levc»l.  WouikIs,  septic  inflammations,  and 
new  growths  rcijuire  surgi(»al  intervention.  Pr(»s^ure  by  crutc*hes, 
clothing,  and  surgical  aj)pliances  must  be  discontimuKl.  Pain  is  onli- 
iiarily  the  most  pressing  complaint.  It  must  be  controlled  as  far  as 
lK)ssil)le  by  securing  complete  rest,  in  severe  cases  by  immobilizing  the 
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partes.  Muscular  action,  rude  massage,  and  vigorous  electrical  stimulation 
produce  pain,  work  harm,  and  should  be  avoided.  On  the  other  hand, 
gentle  passive  movements  and  muscle  kneadings  that  do  not  cause  dis- 
comfort, repeated  daily  or  twice  daily,  are  of  distinct  service  in  main- 
taining the  nutrition  of  the  parts  that  are  temporarily  deprived  of 
their  proper  inner\'ation.  To  this  end  the  employment  of  electricity 
should  be  instituted,  if  possible  from  the  first  day.  Ordinarily  the  gal- 
vanic current  should  be  used,  as  it  is  least  jminful  and  most  active. 
Only  slight  muscular  contractions  should  l)e  produced,  and  fatiguing 
the  muscles  must  be  avoided.  If  the  faradic  coil  can  be  used  without 
causing  pain  and  the  muscles  respond  to  it,  there  is  no  objection  to  its 
use.  The  purpose  to  be  kept  in  view  is  to  maintain  the  resjKmsiveness 
of  the  muscles  to  their  weakened  innervation,  or,  if  that  is  cut  off,  to 
maintain  them  in  the  best  jK)ssible  nutritional  and  resjwnsive  state  for 
the  return  of  the  slightest  influence  of  the  s])iual  conl  that  is  able  to 
first  reach  them  through  the  blocked  conduction  of  the  injured  nerve. 
These  local  measures  also  serve  to  ovcrcx)me,  so  far  as  may  be,  the  vaso- 
motor and  trophic  disturbances  in  the  skin. 

The  use  of  anodynes  calls  for  mature  judgment.  They  should  be 
postponed  to  the  latest  moment,  as  in  cases  demanding  them  a  protracted 
attack  is  commonly  in  hand  and  the  danger  of  installing  a  dnig  habit  is 
very  great.  Counterirritation  by  sinapism,  thermocautery,  or  small 
blisters  over  the  nerve  is  useful  in  the  early  stages  if  it  can  be  made 
reasonably  near  the  point  of  inflammation.  It  should  never  be  made 
in  the  cutaneous  areas  supplied  by  the  affected  nerve,  as  it  is  likely  to 
produce  uncontrollable  ulceration. 

In  chronic  cases  massage,  douching  with  hot  and  cold  water,  elec- 
tricity, and  counterirritation  arc  of  great  value.  Rtn-chnin  in  large 
doses  and  hypoxic miatically  sometimes  is  of  use.  The  use  of  iodids  or 
of  mercuiy  is  of  questionable  utility  unless  indicated  by  constitutional 
conditions,  though  mercurial  inunctions  along  the  nerve  have  seemed 
to  assist  in  some  refractory  cases.  Contractures  and  distorted  joints 
should  be  treated  orthopedically.  Muscles  that  are  wasted  and  weak- 
ened may  be  of  some  service  if  not  placed  at  comi)lete  nieehanieal  dis- 
advantiige  by  flexed  joints  and  overacting,  strong  antagonists.  Dropped 
foot,  dropped  wrist,  flexed  knee,  and  flexed  hip  should  be  obviated  by 
early  and  persistent  attention,  by  massage,  and,  if  neal  be,  by  splints 
and  fixation  apparatus.  Secondaiy  contracture  sometimes  api)ears  in 
the  muscles  of  the  extremities  after  regeneration  of  nerves  injured  by 
neuritis,  just  as  it  does  in  the  face,  but  the  balance  is  less  delicate  and 
distortion  does  not  result  so  read  i  I  v. 

Nerve- tumors. — Spinal  and  cranial  nerves  may  j^rescMit  new 
growths  of  various  sorts.  In  one  group  may  be  included  those 
neoplasms  which  are  c^^mmon  to  all  tissues,  such  as  fibroma,  myxonui, 
sarcoma,  tubercle,  syphiloma,  carcinoma,  etc.  To  another  we  should 
restrict  those  nerve-growths  made  up  lai^ely  of  nerve-fibers  or  nerve- 
cells,  and  these  only  may  properly  be  called  neuromata.  In  addition 
there  are  mixed  and  tnuisition  forms.  In  the  first  group  the  tumors 
are  commonly  secondary  and  usually  single.     In  neuromata  the  tumors 
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are  commonly  multiple  and  the  condition  is  often  hereditary  and  may 
be  congenital  or  may  follow  traumatism. 

Of  neuromata  a  number  of  varieties  are  encountered  which  have 
received  descriptive  names.  Those  made  up  of  ganglion-like  cells  are 
called  (janglion  or  eeJhdar  neuroiimta.  When  the  ner\'e-fiber  elements 
are  present  the  tarm  fibrillar  neiirouui  is  used,  and  this  is  further  divided 
into  the  myelinic  and  amyelinw  sorts,  deiK'iiding  upon  the  })rc6ence  or 
absence  of  the  myelin  constituent.  The  adjectives  tcnninal^  cefiiralj 
peripluYdl,  muUlplcy  tdanyiedoldj  and  cirsoid  are  merely  di»8criptive  of 
location  or  form. 

CVrtain  terminal  neuromata  which  st»t»m  to  1k»  greatly  enlarged 
Pacinian  lM)dies  constitute  very  painful  tubercles  under  t\w  skin,  and  to 
these  the  term  iieuromida  dolorosa  has  been  a{)plied  by  Virchow. 

The  mxdtiple  nruroniata  constitute  an  im]K)rtant  group.  In  some 
cases  they  number  thousands,  and  var}'  in  size  from  small  jK'as  to 
masses  as  large  as  a  fist.  They  are  located  in  three  general  ways  :  (1) 
They  may  appear  along  a  siiigli;  or  along  sevenil  ner\'e-tnmks  at  somewhat 
regular  intervals,  like  beads ;  (2)  they  may  a])[)ear  only  on  a  single 
nerve  and  its  bmnehes,  and  (3)  they  nuiy  invade  nearly  every  nerve 
in  the  body,  including  the  sym|)athetic.  In  subcutancKJus  situations 
they  appear  like  vascular,  cirsoid  dilatations,  but  present  a  different 
consistency  and  anatomical  position,  and  are  not  modified  by  pressun*  on 
venous  or  arterial  suj)ply.  They  nre  most  frequently  aei'lhilar  and  the 
devoid  of  mvelin.  While  thev  mav  Ik»  si'usitive  and  attended  bv 
neumlgic  pains,  they  are  usually  unmarked  by  any  sensory  disturbance. 
As  above  indie4ited,  such  cases  are  sometimes  of  a  hcTcditary  naturt^ 

Travimdlc  neuromata  are  nitluT  common  and  their  frequency  after 
surgical  o])erations  has  given  rise  to  the  t<Tm  ampidatum  nnir(m)a,  A 
nerve  involved  in  sear-tissue  l)y  the  healing  process  is  likely  to  develop 
such  a  neuroma.  In  amputated  limbs  the  nerve-stum j)s  become  clublKKl, 
and  uiK)n  examination  there  is  found  an  increase  in  the  ner\'(*-filK'rs  and 
axis-cylinders,  which  have  a  tendency  to  turn  uj>  and  twist  alM)Ut  in  the 
small  tumor,  the  size  of  which  is  relative*  to  that  of  the  nerve  on  which 
it  develops.  It  appears  to  be.  but  tlie  natund  effort  of  the  central  i)ortion 
of  a  divided  nerve  to  ext<'nd  d(»wnward,  thwarted  by  physicid  CH.m<litions. 
Such  traiunatic  n<'uronmta  are  often  ex(juisit<*ly  sensitive  and  may 
prevent  the  use  of  artificial  limbs,  besides  causing  nuich  neuralgic 
suffering. 

Neuromata  in  the  liniit<'d  sense  of  the  term  are  benign  growths,  but 
oc(*asionaIly  aft<T  irritation  or  partial  surgi«d  removal  s:ircomatous  con- 
ditions apiH'ar.  From  tli(»ir  nnmlKT,  and  rarely  from  their  jwsition,  as 
within  the  vertebral  canal  or  cranium,  or  on  the  pneumogastric  nerve, 
thev  mav  i)rov(»  fatal. 

Etiology. — In  traiunatic  neuromata,  and  esjxjcially  the  amputation 
varietv,  th(»  causation  is  readilv  imdersto^Kl.  tSo  is  the  action  of  irri- 
tiition  resulting  in  a  fibrous  prolifenition  which  may  strangle  the  nerve- 
fibrils,  thrust  them  asunder,  or  I(K*ate  a  fibroid  thickening  cm  or  within 
the  nerve-sheath.  The  hereditary  features  of  multiple  neuromata  do 
not  explain  the  initial  liability  to  this  affection.     They  also  ap[K»ar  in 
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myxedematous,  cretinoid,  and  phthisical  conditions,  and,  strangely,  are 
almost  confined  to  males. 

Symptoms. — ^Neuromata  manifest  themselves  by  local  signs  and 
bv  motor  an<l  sensorv  svmptoms  in  the  distribution  field  of  the  invaded 
nerves.  When  situated  on  the  ner\'e-tnink  they  may  prest^it  much  the 
same  fesitures  as  a  chronic  neuritis  or  local  injury.  Hyperesthesia,  juir- 
esthesia,  and  motor  and  trophic  loss  are  likely  to  apjxjar  with  the  elec- 
trical formula  of  degeneration.  If  the  neuroma  is  open  to  jialpation,  it 
presents  usually  a  rounded,  dense,  nodular,  more  or  less  sensitive  swell- 
ing. Pressure  sometimes  provokes  neuralgic  pains  or  tingling  in  the 
sensor}'  distribution  of  the  nerve.  Multiple  neuromata,  however,  may 
be  quite  insensitive  and  present  no  senson',  motor,  or  trophic  disturl)- 
anccs.  They  are  only  to  be  detected  by  the  often  visible  chains  of 
mxlular  enlargements  along  the  course  of  the  nerves.  Traumatic  neu- 
romata usually  can  be  readily  palpated  in  the  region  of  scars  and  give 
a  feeling  of  shot-like  bodies  which  are  usually  ver}'  sensitive.  The 
rare,  painful  tul)ercles  constituting  the  neuromata  dolorosa  variety  are 
readily  palpated  and  give  rise  to  pain  and  tingling  in  the  definite  nerve- 
area  allied  to  their  anatomical  location.  In  some  instances  neuromata 
have  given  rise  to  muscular  spasm  in  their  neighborhood,  or  even  at 
some  distance,  and  epileptiform  convulsions  have  been  cured  by  their 
removal. 

Diagnosis. — Neuromata  are  readily  diagnosed  when  a  palpable, 
sensitive  enlargement  is  found  on  a  nerve-trunk  with  sensory  and  motor 
disturbance  below.  In  cases  of  multiple  neuromata  the  diagnosis  is 
apparent.  When  single  and  deeply  situated,  their  presence  may  only 
be  inferred  by  the  slowness  of  the  onset  of  symptoms  and  the  ver}^ 
chronic  course  of  the  disease.  At  the  same  time  neuritis  and  pressure 
upon  the  nerve  from  adjoining  new  growths  must,  if  possible,  be 
excluded.  In  this  case,  also,  it  will  be  impossible  to  decide  whether 
the  gn)wth  in  the  nerve  belongs  to  the  first  group  or  is  a  true  neuroma. 
Multiple  neuromata,  traimiatic  neuromata,  neuromata  dolorosa,  and  neu- 
romata occurring  in  myxe<lematous  individuals  are  usually  of  the  tnie 
and,  hence,  l)enign  varietj'. 

Prognosis. — Single  neuromata  are  more  likely  to  damage  the  nerve 
than  the  multiple  variety.  If  the  tumor  is  of  some  size  and  functional 
disturbance  is  absent,  none  is  likely  to  develop,  but  if  such  symptoms 
occur,  they  are  likely  to  increase.  True  neuromata  are  of  slow  develop- 
ment and  present  a  long  course.  Malignant  or  specific  growths  in  nerves 
present  the  same  outlook  as  elsewluTe. 

Treatment. — The  treatment  of  neuromata  is  pmctically  surgical. 
They  must  be  excised  with  as  little  damage  to  the  nerve-trunk  as  ]>ossi- 
ble.  In  the  multiple  forms  surgical  interference  is  hardly  practicable 
except  for  isolated  masses,  or  to  relieve  special  nerves.  If  the  tumor  is 
confined  to  the  nerve-sheath,  it  mav  be  removed  without  much  iniurv  to 
the  nerve-tnmk,  but  if  this  is  involved,  the  neuroma  must  bo  exsected 
an<l  the  ends  of  the  nerve  sutured.  This  is  now  accomplished  even 
when  several  centimeters  of  the  ner\'e  are  removed,  by  interjH)sing  pieces 
of  nerves  removed  from  animals,  or  by  catgut  bundles,  bone  tubes,  etc., 
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down  which  the  central  end  extends  its  growing  fibers  to  regenerate  the 
distal  portion.  There  is,  however,  a  decideil  liability  to  recurrence  of 
neuromata  after  surgical  interference,  due  to  the  preexisting  tend(?ncy 
and  the  irritant  conditions  set  up  by  oiKjnition  and  healing.  Ker\'e- 
stretching  is  claimed  to  be  more  efficient  in  relieving  tlie  reflex  spasms 
tlian  exsection.  The  use  of  anodynes  for  the  relief  of  the  neuralgic 
pains  that  sometimes  make  life  burdensome  should  never  l)e  resortc<l  to 
if  the  neuroma  can  be  surgically  dealt  with.  Pressure  on  the  nerve 
above  the  tumor  sometimes  gives  temporary  relief  from  pain. 


CHAI^ER  III. 

LESIONS  OF  SPECIAL  SPINAL  NERVES- 

Any  spinal  nerve  may  be  singly  injured  by  trauma  or  disease,  or 
several  neighboring  ner\'es  may  Iki  involvt»d  at  the  same  time  by  local 
conditions.  Such  lesions  give  rise  mainly  to  functional  disturbance  of 
sensation,  motion,  and  trojJiic  control,  showing  themselves  in  varj'ing 
degree  in  the  cutaneous  and  nuiscular  distribution  of  the  injured  nerves. 
The  changwl  electric^d  conditions  and  the  m(Klifie<l  musi^le  n'flexes  that 
art*  also  j>resent  e(jually  doj>end  ujion  the  extent  and  nature  of  the  lesion. 
These  common  lesions  are  division,  neuritis,  degeneration,  and  new 
growths,  which  have  been  considereil  in  gi'ueral  terms  in  the  preee<Hng 
chapter.  Irritant  lesicms  produce  morbidly  exaggerat^'d  functiims,  such 
as  s|>asms,  hyjKTestlu^sias,  j)aiu,  and  rarely  hyj)ertroj)hy,  while  destructive 
lesions  are  marked  by  (uniditions  of  deficit,  anesthesia,  |)tiralysis  or 
paresis,  dystrophy,  and  atn)phy.  These  art*  often  blended  in  the  same 
case,  as  by  the  j>artial  division  of  a  nerve,  or  by  a  neuritis  affecting  mainly 
the  motor  or  sensory  portions  of  the  nerve.  For  the  sake  of  brevity, 
and  to  avoid  rejx^tition,  these  various  nerve-lesions  will  be  de8cril)ed 
systematically  :  (1)  As  to  commonly  acting  «uises  ;  (2)  as  to  the  rc»8ulting 
motor  disability  and  deformity,  and  (\\)  as  to  the  sensor}'  disturlwince. 
A  lesion  of  a  disabling  degree*  will  b(»  understocKl  to  be  in  ojienition 
unless  otherwise  indiciUcKl.  Lesser  injuries  will,  of  course,  present 
relatively  diminisluKl  symj)toms. 


THE  CERVICAL  AND  BRACHIAL  PLEXUSES. 

The  phrenic  nerve  is  imiKiired  :  (1)  By  disease  of  the  cervical 
vertebnc  or  of  the  meninges  or  of  the  cortl,  affecting  its  spinal  nuclei  or 
roots.  The  condition  is  then  usually  bilateral,  and  other  mus<'les  than 
the  diaphnigm  commonly  suffer.  (2)  In  the  neck  jx^netniting  wounds 
may  reach  this  nerve,  or  new  growths  injure  it.  (3)  In  the  thorax 
tumors  may  compress  it  and  inflanmiations  extend  to  it. 


LESIONS  OF  SPECIAL  SPINAL  NERVES,  279 

The  resulting  motor  loss  consists  of  inactivity  of  the  diaphragm  on 
the  affected  side,  which  fails  to  descend  on  inspiration,  and  the  corre- 
spomling  portion  of  the  abdominal  wall  does  not  advance  equally  with 
that  of  the  sound  side.  This  is  especially  noticeable  on  deep  inspiratory 
efforts.  When  both  phreuics  are  involved,  the  breathing  is  of  a  costal 
sort,  and  any  exertion  quickly  causes  respiratory  distress.  Difficulty  in 
expectoration,  sneezing,  defecation,  and  other  abdominal  expulsive  eiforts 
are  also  present. 

The  sensory  dudurbance  is  obscure  and  often  overlooked  or  mis- 
construed as  intercostal  neuralgia,  muscular  rheumatism,  etc. 

The  posterior  thoracic  in  its  long  course  from  the  fifth  and  sixth 
cervical  ner\'es  to  its  distribution  in  the  scrratus  magnus  is  often  sub- 
jected to  mechanical  pressure  from  heavy  objects  carried  on  the  shoulder 
and  by  mascular  compression  in  sev'ere  exertion  or  continued  lal)or,  par- 
ticularly in  overhead  work.  Mowing  and  tailoring  also  furnish  cases. 
Penetrating  wounds  occasionally  involve  it,  and  falls  or  blows  on  the 
back  may  injure  it  It  also  suffers  in  association  with  other  nerves  as 
a  part  of  spinal  atrophies.  From  the  usual  traumatic  character  of  the 
disease,  men  in  active  middle  life  are  most  commonly  affected,  and  on 
the  right  side,  as  a  rule. 

It  occasions  weakness  in  all  the  movements  of  the  upper  extremity 
tliat  depend  upcm  the  fixation  of  the  scapula  and  impairs  thoracic  in- 
spiratory expansion  on  the  same  side,  but  causes  no  absolute  motor  loss. 
The  paralysis  of  the  serratus  causes  a  peculiar  and  characteristic  de- 
formity. Attempts  to  put  the  arm  forward  cause  the  {K)sterior  border 
of  the  scapula  to  widely  wing  out  from  the  chest,  so  that  a  deep  recess 
is  formed  behind  the  shoulder-blade.  The  upjx^r  portion  of  the  bone 
moves  outward  and  the  lower  angle  toward  the  spin<\ 

As  the  nerve  is  almost  purely  motor,  the  only  sen^sory  disfurhnnce 
is  neuralgic  pain  in  the  neck  and  shoulder  in  neuritic  eases.  The  profj- 
nosis  in  injury  to  the  posterior  thoracic  is  companitively  less  favorable 
than  in  other  spinal  nerves.  A  serratus  paralysis  is  ahvays  of  long  dura- 
tion and  ofl^n  permanent,  even  when  there  is  over>'  reason  to  believe 
that  the  condition  has  arisen  from  a  simple  pressure  neuritis. 

The  suprascapular  nerve  arises  from  the  fourth,  fifth,  and  sixth 
cervical  nerves.  It  alone  mav  suffer  in  shoulder  dislcwatious.  The 
supra-  and  infraspinati  are  paralyzed  and  the  scapula  is  uncovered  by 
their  atrophy.  The  arm  cjm  not  rotate  outward  at  the  shoulder,  and 
there  is  a  general  lack  of  balance  and  weakness  in  the  movements  of 
the  member.  Carrj'ing  the  hand  from  within  outwanl,  as  in  writing,  is 
rendered  especially  uncertain  and  difficult.  Atwsthcsia  over  the  outer 
portion  of  the  scapula  and  the  jwstcrior  portion  of  the  deltoid  is  often 
present.  Usually  the  suprascapular  nerve  and  the  circumflex  are  con- 
jointly injured. 

The  circumflex  nerve,  arising  from  the  fifth,  sixth,  and  seventh 
cervical  nerves,  descends  in  the  posterior  cord  of  the  brachial  plexus, 
which  it  leaves  to  pass  outward  under  the  subscapular  muscle,  winds 
anmnd  the  humerus,  and  is  distributcxl  to  the  teres  minor  and  the  del- 
toid.    It  also  supplies  the  shoulder-joint     It  furnishes  sensation  to  the 
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skin  over  the  lower  two-thirds  of  the  deltoid.  From  its  exposed  posi- 
tion on  the  neck  of  the  humerus  and  in  the  axilla  it  is  often  injured  by 
shoulder  dislocations,  by  arthritis,  by  crutch  pressure,  and  by  falls  or 
blows  on  the  shoulder.  Injury  of  the  circumflex  causes  lo8s  of  aetion 
on  the  part  of  the  deltoid,  and  all  attempts  at  extension  of  the  arm  fail. 
The  loss  of  the  teres  minor  action  is  insignificant. 

Owing  to  the  deltoid  atrophy  the  acromion  is  uncovered  and  the 
shoulder  rendered  jjointed  and  angular.  The  head  of  the  humerus 
can  readily  be  felt  from  the  lateral  aspect.  The  nutrition  of  the  joint 
also  suffers  and  arthritis  is  likely  to  develop,  limiting  the  range  of  joint 
motion.  When  the  arm  is  passively  moved,  the  scapula  does  not  follow 
it  unless  joint  disease  is  also  present.  An  initial  arthritis,  by  involving 
the  articular  branches,  may  spread  to  the  circumflex  and  disable  the 
deltoid. 

Anesthesia  in  tlie  distribution  field  of  the  circumflex  over  the  lower 
two-thirds  of  the  deltoid  is  usually  present. 

The  musculospiral  nerve  is  the  most  frequently  injured  nerve  in 
the  arm,  perhaps  in  the  body.  Arising  from  the  posterior  brachial 
cord,  it  winds  around  the  humerus  in  the  musculospiral  groove  under 
the  triceps,  where  it  is  subject  to  muscular  compression  and  external 
violence  or  pressure.  It  supplies  all  the  extensors  of  the  elbow,  wrist, 
and  fingers,  both  the  suj)inators,  and  through  its  radial  branch  the  skin 
on  the  dorsal  surface  of  the  tliumb  and  two  radial  fingers,  and  the  pos- 
terior radial  border  of  the  hand.  It  also  furnishes  articular  filaments  to 
the  wrist  and  carpal  joints.  By  cutaneous  branches  given  ofl*  above  those 
to  the  triceps  it  supplies  the  skin  in  an  area  extending  from  the  wrist  in 
a  narrow  but  widening  strip  up  the  dorsum  of  the  forearm,  and  over  the 
outer  aspect  of  the  arm  as  high  as  the  insertion  of  the  deltoid.  These 
branches,  however,  are  seldom  involved  in  a  musculospiral  palsy.  This 
nerve  is  injured  in  a  variety  of  ways,  and  is  especially  involved  in  systemic 
states,  such  as  lead  poisoning.  In  these  latter  conditions  it  is  interesting 
to  note  tliat  the  supinator  longus,  which  is  an  active  flexor  of  the  elbow, 
does  not  ])articipate.  From  its  exposed  ])osition  in  the  axilla,  crutch 
pressure  and  dislocation  of  the  humerus  frequently  affect  it ;  lower 
down  on  the  sliaft  of  the  humerus  it  is  injured  by  fractures,  nipped  by 
callus,  and  subject  to  contusions  from  blows.  Here  it  is  frequently 
compressed  injuriously  by  constricting  cords  about  the  arm,  sometimes 
by  violent  aetion  of  the  biceps,  often  by  pr(»ssure  during  sleep  with 
the  arm  under  the  Ixxly  or  resting  on  some  hard  object,  as  a  chair- 
back,  door-step,  or  bench.  Su(!h  sleep  palsy  is  sometimes  presenti^l 
after  the  prolonged  stupor  of  drunkenness  or  narcotism.  Direct  blows 
to  the  arm  may  also  prtxluce  musculospiral  palsy,  and  cold  is  often 
accredited  as  a  cause. 

The  mofor  sijmpUnns  of  disease  of  the  nuisculospiral  nerve  are  ex- 
tensive, interesting,  and  characteristic.  The  elbow  and  wrist  can  not  be 
extended,  and  the  long  extensors  of  all  the  digits  and  the  supinators  of 
the  liand  are  inactive  after  a  lesion  near  the  armpit.  When  the  nerve 
is  aifected  in  the  nuisculospiral  groove,  the  usual  location,  the  branches  to 
the  triceps  escape  and  elbow  extension  is  ])reserved.     In  lesions  at  or 
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bdow  the  lower  third  of  the  liumcnis  the  branch  to  the  supiimtor  hnigus 
escap«^,  as  it  does  in  systemic  atTcctioiia.  Tlie  wrist  can  not  be  extended 
and  wrist^irop  is  prtKliicetl.     The  fingers  are  semiflexed  and  can  only  be 

kxtendctl  by  the  action  of  the  interossii — which  are  supplied  by  the  ulnar 
—after  the  first  |ihalanges  are  piissivelv  extended  on  the  metdiearpals.  The 
1^ 


thiimh  lucks  extension  movements,  and  tliose  in  the  lingers  progressively 

diminish  from  the  index  to  the  little  finger.     Frequently  on  the  t>ackof 

the  enrpiis  there  develops  a  synovial  tumor  due  to  the  overcaq)al  flexion, 

the  in»de<^uate  support  of  the  extensor  tendons,  and  perhaps,  in  part,  to 

tlie  implication  of  the  articular  branches  of  the  nerve.     This  constitutes 

a  4len^,  painless  elevation  that  exa^erates  the  wrist-drop  deformity. 

I'ubalancni  by  the  extensor 

paralysis     the    flexors    are 

weakened  so  that  tlie  hiuid- 

grasp  is  reduced  more   than 

half  in  stri'ngtlL    The  mns- 

ciiliir   wasting  shows   most 

on  the  dorsid  siirliice  of  tlie 

forearm.    I  u  those  cases  that 

involve  the  long  supinator  a 

very  etriking  loss  of  contour 

is    presentwl,      Tlie  triceps 

may  also  show  diminished 

proportions. 

Setuortf  ilinturiHioet;  in 
comparison  with  the  extent 
of   the    paralysis,   is    very 

slight.  Reference     to     the  pig.  »._nropped  wrisl  fmm  luusful.i,.pir;il  ],;il!y,  ^lri,«illg 

diagram  of  cutaneous  sen-  niroearpBi  lumor. 

sation  will  give  an  idea  of 

tJic  average  space  supplied  by  the  radial  branch  of  the  musculoai»iral, 
but  it  varies  widely  in  different  individuals.  The  close  relation  with 
the  median  and  ulnar  also  obscures  the  outlines  uf  the  field  of  dis- 
turbed sensation.  One  of  the  usual  distributions  of  these  nerves  is 
indicated  in  figure  97.     Often  only  prickling  or  8l%ht  numbness  is  felt 
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in  tlie  tijtd  of  the  thumb  an<l  index  finger ;  in  other  cases  tlie  anesthesia 
is  complete  and  sharply  delimited.  In  neuritie  cases  there  is  often 
complaint  of  constant  jxtin  in  the  wrist  and  carjial  joints,  which  may  be 
slightly  swollen. 

It  is  particularly  in  the  tmitnient  of  dropped  wrist  that  the  great 
value  of  mamtaining  a  proper  j>oKition  of  the  articulations  may  be  em- 
phasized. The  tendency  to  carry  the  arm  in  a  flexed  attitude  and  the 
unoppostKl  action  of  the  flexors  and  pronators  of  the  wrist  give  the 
curpid  articiilatiuns  a  vicious  position  that  is  often  difficult  to  overcome, 
and  upon  (ionvalcscence  mechanically  defeats  the  returning  strength  of 
tlic  extensors.  The  use  of  a  carefully  jnidded  and  loosely  applied  ante- 
rior splint  to  maintain  the  wrist  and  fingers  in  line  witli  the  forearm 
hastens  recovery  in  recent  and  in  protracted  cases. 

The  median  nerve  arises  in  front  of  the  axillary  artery'  by  roots 
from  the  outer  and  iimer  cords  of  the  brachial  plexus.  It  follows  the 
brachial  artery  to  the  Iwnd  of  the  eIlK)w,  but  gives  off  no  branches  above 
that  joint.  It  supplies  all  the  flexors  on  the 
front  of  the  forearm  except  the  flexor  carpi 
uluaris  and  the  ulnar  portion  of  the  deep 
flexor  of  the  fingers.  It  also  supplies  both 
])ronators.  In  the  hand  it  supplies  the 
abductor,  opiwnens,  and  short  flexor  of  the 
thumb,  and  the  first  and  second  lumbrical 
mus<!les.  These,  like  the  interossei,  are 
accessory  to  the  flexors  of  the  fingers  for 
motions  of  flexion  at  the  first  joints,  but  are 
aids  to  the  common  extensor  for  extension 
of  the  second  and  tliird  phalanges.  The 
cutaneous  distribution  is  subject  to  the  dif- 
ferences [Hiinted  out  alxjve.  In  a  general 
way  wc  may  say  that  it  supplies  tlie  radial 
half  of  the  hand  on  the  palmar  side  and 
the  tips  of  the  index  and  middle  fingers  on  the  dorsal  as^>ects.  The 
median  is  rather  ran'ly  injured  alone,  but  commonly  suffers  with  the 
ulnar,  or  with  the  ulnar  and  nuisciilospinil,  from  injur}'  in  or  about  the 
axilla.  It  may  l>e  divided  by  stab  or  bullet  wounds  in  the  arm,  or 
fractures  and  wounds  in  the  fiireami,  esiK'cially  near  the  wrist,  and  by 
spniins  or  ilislocations  of  the  wrist.  It  has  been  torn  across  in  com- 
pound Colles'  fractures.  Carr^'infi;  heavy  weights  or  holding  objects  for 
a  long  time  in  the  l)end  of  the  elliow  may  set  up  a  median  neuritis  by 
compression. 

ifittor  'S^w/i/ojjw. — Disabling  injurj'  of  this  ner\'e  destroys  prona- 
tion, and  the  thumb  esm  not  be  roilixl  into  the  hand  nor  opposed  to  the 
tijis  of  the  fingers.  The  fingers  can  not  l>e  flexed,  excepting  the  ring 
and  littlf-  fingers,  wliicli  still  act  to  the  ulnar  (wrtion  of  the  flexor  pro- 
fundus and  the  interossei.  The  wrist  is  flexwi  weakly  to  the  ulnar  side 
by  the  flexor  carpi  ulnaris.  Thnmgh  the  action  of  the  interossei  the 
fingers  can  still  lie  flexwl  at  the  metacarpo])lialangeal  joints. 

The  resulting  defonnity  consists  of  a  flattening  of  the  hand  throng 
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lOES  of  the  thenar  eniiuetice,  and  the  thumb  lies  in  adduction  parallel  to 
the  imlex  in  the  sanie  plane  with  the  fiiigei's,  produeiiig  the  "  aju'  huml." 
Tlii^  is  also  tile  ustud  defoniiity  In  progri'i^ivc  spinal  muscular  ati-uphy. 
The  litde  finger  retains  all  its  lateral  and  otiier  motions.  The  presence  of 
ik'  liypodienar  eminence  and  tlie  preser\'ation  uf  the  ulnar  side  of  tlie 
bawl  are  distinctive.  The  swelling  cur\'e  on  the  uluar  side  of  the  fore- 
anii  »lsf  disappears,  and  a  concave  outline  may  be  presented  extending 
from  tlic  inner  condyle  to  the  wrist.  From  the  action  of  the  interoasoi 
tli('ivr«sult§u  tendency  to  forward  subluxation  of  the  first  phalanges  of 
ibciinlvxatid  middle  fingt^ni  at  the  metacarpoplialaugcul  Joinbi.  I)i\*ision 
iif  the  nerve  at  the  wrist  only  affects  the  thenar  and  first  two  lumbrical 
muiiclee  and  the  cutaneous  filaments. 

The  nen^ny  dUdurham-e  is  sometimes  extremely  slight,  due  to  the 
iiverl:i|il>ing  distribution  of  the  ulnar  and  nidiul  nerves.      It  is  most  pro- 


Doimced  on  the  volar  surface  of  the  index,  but  may  extend  over  the  area 
shown  in  figure  98. 

The  ulnar  nerve  originates  fn>m  the  lowest  ecr\'ical  and  the  first 
Jorsal  nerves,  and  supphes  in  the  foreann  the  ulnar  flexor  of  tlie  wrist, 
the  two  inner  divisions  of  the  deep  flexor  of  the  fingers,  and  all  the  small 
nmseles  of  the  hantl  except  those  innervated  bv  the  median — namely, 
the  dorsal  and  palmar  int4,'rossei,  the  muscles  of  the  hypotheiiar  eminence, 
ind  the  third  and  fourth  lumbricales.  It  also  supplies  the  ad<luctor  and 
onp-Iialf  of  the  short  flexor  of  the  thumb.  Its  cutaneous  branches  sup- 
ply the  ulnar  Iwnier  of  the  hand,  fnmt  and  back,  including  all  of  the 
little  finger,  most  of  the  ring  finger,  and  a  varying  portion  of  the  middle 
finger,  largest  on  its  dorsum. 

The  ulnar  is  (1)  hut  rarely  injured  above  the  elbow,  excejiting  as  a 
jjttrt  of  a  more  general  injury  to  the  brachial  plcxitH.  (2)  At  the  ell«iw 
its  bxposed  position  behind  the  inner  condyle  and  its  superficial  course 
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tliroii}!;h  the  foroirm  and  at  tlic  wrist  luy  it  liable  to  pressure  neuritis 
and  injury  from  wouudx  of  uU  ttortH.  Evon  lniig-continuc<l  extreme 
fluxion  ol"  tlie  elbow-joint,  uh  in  h1c<']>,  in  one  prediupoecd,  may  isuHicc  to 
inducx!  a.  neuritis  at  this  [Miiit.  (>(i-upatious  whii-li  neceseitati.'  amtinu- 
ouH  leaning  on  the  elbow  are  also  tfuid  to  be  active  causes,  but  arc  cer- 
tainly infrif^uent  in  this  country,  (-'t)  Cuts  at  tlie  wrist  witli  various  tools 
or  from  broken  (ilaw*  fre(iuciitly  divide  it. 

Motor  S^Hijitoiim. — Ulnar  |>iiralysis  eonstitutes  a  seriously  disabling 
loss  of  usefulnesH  to  tlie  liand.  Flexion  at  the  mctawirpoplmlangeal  joints 
and  extension  of  the  s«>cond  and  third  phalanges,  wliieh  arc  dependent  on 
the  intonissei  and  lunibricules,  arc  lost.  The  wrist  can  not  be  actively 
AcxikI  to  the  uliuir  side,  and  tlie  thumb  is  rotated  toward  the  palm  by  the 
alxliietor  atid  opjHinens  and  can  not  be  adductcd.  The  lingers  lose  all 
lateral  motion. 


Fig.i»i 


(ii<..ii>r). 


The  distortion  and  deformity  tliiit  ri-sult  an-  pronounced  and  charac- 
teristic. Theiv  is  overextension  at  the  mctacariKiiiliiiIangesil  joints, 
which  makes  the  head  of  the  nietacar)Hd  lumes  prominent  in  the  Iioll(rtve<l 
jwlni.  Tlie  unop)K)sc<l  flexors  "claw"  the  se<'ond  and  ttiinl  joints,  and 
with  the  stron(rly-iieting  (iiuimon  extensor  ineri'ase  the  deformity.  This 
is  leiist  marked  in  the  inilex  iiml  mi<ldle  fingers,  whieh  d<)  not  lose  their 
lunibrieid  muscles.  .All  the  interossiiius  spaces  are  emptied,  and  the 
fiflli  niet]ie:ir|ud  Is  lefV  eutirtly  sul (cutaneous.  Tn  place  of  tlio  hyjwthe- 
nar  prominence  there  is  a  deep  li<(llow.  Tlie  remaining  muscles  of  the 
ludl  of  the  tiiiuub  stand  out  prominently  in  c<intnist  with  the  skeleton- 
like hand.  The  loss  of  sensation  is  confined  to  the  indi«ited  area  of 
<-utan<iius  ilistribution,  but  is  only  complete  in  tlie  little  finger.  Figure 
Oi>  shows  its  <lis(ribntion  and  degrei'. 
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COMBINED  PALSIES  OF  THE  NERVES  OF  THE  ARM. 

It  ia  VLTV  common  for  several  nerves  of  tlie  ii|i|>er  extremity  to  be 
injured  at  tiie  samu  time,  givinfi;  rise  to  combined  palsies  which  present 
8)'m]itoms  of  corresponding  extent.  The  circumflex,  suprascapular,  and 
muAculocittaDcous  may  lie  affected  simultaneously  by  disease  of  the  fifth 
and  sixth  cervical  nerves,  from  which  they  arise.  A  new  growth  or 
injury  at  a  p<]int  between  the  scaleni  muscles  opimsite  the  sistJi  cervical 
vei-U-bra  may  affect  both  spinal  nerves.  At  this  point  Erb  found  tiiat 
they  could  be  simultane^onsly  stimulated  by  electricity.  The  muscles 
involved  are  the  deltoid,  apiuati,  biceps,  and  brachialis  anticus,  and  the 
sensory  disturbance  corresponds  to  tlie  cutaneous  distribution  of  the 
nerves  in  question. 

Injuries  to  the  brachial  plexus  usually  involve  mure  than  one  nerve 
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in  the  arm.  Xervc  injury  arisinjr  from  dislocations  of  the  humerus  and 
from  strains  on  the  arm  usually  iui|ilicato  several  ucrves.  Thus  the 
median,  ulnar,  and  niusculospiral  may  be  injured  tc^ther,  or  a  single 
nerve  may  suffer.  In  figure  100  is  shown  a  case  suffering  from  a 
wn^nch  of  the  arm  received  in  alighting  from  a  moving  Htreet>-car. 
The  ulnar,  internal  cutaneous,  nerve  of  Wrisberg,  and  infercostohumeral 
were  simultaneously  injured.  The  anestlietic  urea  could  lie  {lisfinctly 
marked  out.  A  similar  mmliination  of  nerve-lesions  occurs  in  birth- 
palsies  from  pulling  on  the  arm  or  using  a  hook  over  the  neck  or  in  the 
axiUa.  Figure  101  shows  the  deformity  in  such  a  case:  in  a  breech 
presentation  attempts  were  made  to  draw  the  arm  down  from  the  side 
of  the  heoil  and  resultetl  in  injurj-  to  the  median,  ulnar,  and  musculo- 
spirnl. 

Fractures  of  the  humenis  may  involve  the  ulnar  with  the  musculo- 
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spiral.  Fractures  in  the  forearm  are  likely  to  injure  the  radial  and  ulnar 
nerves,  which,  also,  may  be  sinmltaneously  implicated  in  cut  wounds  at 
tlie  wrist. 

In  an  ascending  neuritis  other  associated  nerves  are  likely  to  be 
aiFected  if  the  inflammation  reaches  the  plexus  (neuritis  migrans).  This 
most  frequently  results  from  infected  wounds.  A  neuritis  traveling  up 
the  median  will  first  invade  the  ulnar  and  nmsculocutaneous,  and  tlien 
the  other  nerves  arising  from  the  brachial  plexus.  The  order  in  which 
the  symptoms  arise  is  the  key  to  diagnosis. 

Disease  of  the  cervical  vertebrae,  as  Pott's  disease  ;  of  the  meninges, 
as  cervical  pachymeningitis ;  or  disease  of  the  cord,  as  syringomyelia, 
may  involve  the  brachial  nerves  in  varying  gnmps. 

Neuritis  of  the  brachial  plexus  is  a  rather  common  condition  tliat 
is  usually  mistaken  for  a  neuralgia,  angina  pectoris,  or  a  rheumatic 
trouble  in  the  shoulder  and  arm.     According  to  Gowers,  who  first  care- 


Fig.  101.— Brachial  palsy  from  birth-iojury,  due  to  tractiou  in  axilla. 

fully  described  it,  brachial  plexus  neuritis  is  analogous  to  sciatic  neuritis 
in  the  lower  extremitv. 

Causes. — This  disease  of  the  brachial  plexus  is  encountenKi  mainly 
after  middle  liie,  and  es|K'cially  in  rheumatic  and  gouty  subjects.  In 
the  majority  of  crises  there  is  a  history  of  attacks  of  lumbago  or  sciatica 
and  a  strongly  marked  lithemic  heredity.  Women  suffer  more  fRHpiently 
than  men. 

S3niiptonis. — Pain  is  the  first  and  constant  complaint.  It  is  often 
of  rather  sudden  onset  and  is  likely  to  come  in  jxiroxysms,  especially  at 
night,  becoming  more  continuous,  but  still  with  exacerbations.  Motion 
that  str(?tches  the  plexus,  such  as  elevating  the  arm,  is  sure  to  provoke 
it,  and  any  considerable  use  of  the  member  is  inhibitiHl  by  the  pain  to 
which  it  gives  rise.  The  pain  may  b(»gin  first  in  the  region  of  the  plexus, 
in  the  clavicular  hollows,  or  under  the  swipula,  but  soon  involves  the 
entire  ann,  runs  up  into  the  neck,  and  frequently  affects  the  side  of  the 
chest. 


oniler  tfie  clavicle,  and  into  the  scaleni  muscles  at  tlie  side  of  tlie  neck. 
'[lii-re  is  often  teiidcrnesa  over  tile  seupula  in  the  distribution  of  the 
siipra.'icapular  nerve.     The  skin  over  the  arm  is  usually  hypersensitive, 
anJ  the  constant  dragging  Rche  in  the  shoulder  and  arm  is  almost  unen- 
(iuraWe.     The  patient  is  constantly  trj-ing  to  find  an  easier  position  for 
the  extremity,  but  without  success.    The  tender  nnuc/M  become  flabby  and 
*attcti,  and  sometimes  show  slight 
iltgenerative   reaction  to  electriei^ 
in  certtin  groups.    Deiinal,  cnticuiar, 
uriJ  vasomotor  disturbances  are  not 
infn^nent.     The  reflexes  arc  dim- 
inished, rarely  exaggerated. 

CiagDOBis. — The  diagnosis  rests 
on  tlie  continuous  character  of  the 
iiaiO|the  tenderness  of  nerve-tnmks, 
piexiL*,  and  roots,  and  the  evidences 
ot"  ilie  iieiiritic  process  in  the  domml 
pliauges,  the  vasomotor  failure  mid 
the  tendency  to,  if  not  the  |)rcsence 
of,  raiiiwular  atrophy.  The  i)resence 
of  jiiiiit  disease  in  old,  gouty,  and 
rlieunutie  patients  may  niislnid  &s  to 
tbf  onli'rof  events,  for  the  joint  dir^ 
turbancp  may  be  induced  by  tlie  neu- 
ritis, nr  pice  rrf»(i.  The  history  must 
bentUi-d  upon  to  determine  the  jjoiiit. 
Prognosis. — Brachial  phxiis 
neuritis  is  always  a  i»rotra(;tt^l  mai- 
nly, requiring  from  three  to  eight<-cn 
niontlis,  or  more.  In  old  nrthritic 
individuals  it  is  especially  inveter- 
sie,  but  usually  terminates  in  re- 
rovery.  Relapses  and  reoun-enci- 
"ft*  likely  to  take  place,  and  some 
slight  disability  in  the  way  of  pain 
nr  wenkness  is  likely  to  persist  per- 
OMncntly.  The  long  maintenance 
*f  flexed  positions,  witli  the  double 

''E'MleiKgf  to  joint  disturbance  fnrnished  by  the  rheumatic  element  and 
"W  nerve-lesion,  fn-qnently  result  in  a  limitatiuii  of  the  range  of  motion 
*t  tlie  ■<luiulder  and  ell>ow.  The  wrist  and  smaller  joints  may  al.so  be 
affoote-l,  iind  the  use  of  the  hand  considerably  impaired. 

Treatment. — ^The  treatment  is  that  for  neuritis  with  especial 
attfiitiiin  to  the  gouty  state.  Repeated  count^'rirritation  on  the 
*!<!«  of  tlie  neck,  in  the  clavicular  fossie,  and  on  the  inner  aspect  of 
^e  nrra  wiih  blisters  or  the  Paquelin  cautery  may  be  used  from  the  first. 
The  arm  should  be  immobilized,  except  for  the  mildest  daily  passive 
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movements,  flight   massage,  and  electricity  when  the  tenderness  and 
pain  permit. 

NERVES  OF  THE  TRUNK. 

The  individual  nerves  suppliinl  to  the  trunk  hy  the  thoracic  and  two 
upper  Uimhar  pairs  are  rarely  singly  involved.  A  vertebral  lesion  or  a 
wound  may  so  attect  them,  but  the  motor  loss  is  hardly  appreciable  un- 
less several  sutler  sinuiltaneously.  The  neuritic  pain  arising  from  Pott's 
disease  and  the  ginlling  sensation  in  this  malady  and  in  tabes  dorsalis 
have  great  value  from  a  diagnostic  stand{M>int.  There  is  also  some  truth 
in  the  lay  appn»hension  that  herpes  zoster  may  be  fatal  if  it  completely 
ginlles  the  trunk,  as  in  such  insUmc^'s  it  almost  always  arises  from  some 
impliciition  of  the  nervt»-rcH»ts  by  s|>ondylitis,  malignant  growths,  or 
other  serious  local  mischief.  Om^sidinl  shingles  are  usually  symptom- 
ati(i  of  intestinal  states,  and  not  merely  a  local  neuritis.  Though  in- 
flammation of  the  spinal  nerve  may  1h»  the  basis  of  the  herpetic  storm, 
there  is  considerable  reason  for  h)cating  the  trouble  in  the  gray  matter 
of  the  cord  in  most  cases. 


THE  NERVES  OF  THE  LOWER  EXTREMITV. 

The  nerves  of  the  lower  extremity  are  nnich  less  frequently  diseased 
than  those  of  the  arm,  but  are  subject  to  special  accidents  by  pressure 
on  the  lumbar  and  sacnd  j>lexuses  within  the  ImmIv,  as  fn>m  jwrturition 
and  alKlominal  and  pelvic  growths.  Psoas  abscess  and  inflanmiations 
of  the  jHilvic  viscera  may  also  invade  these  plexuses. 

The  anterior  crural  nerve  may  be  affected  (1)  within  the  alxlo- 
men,  when  the  iliacus  is  affect^'d  and  flexion  of  the  thigh  on  the  Iwxly 
is  weakeniHl,  or  (2)  below  PouimrtV  ligsunent.  After  a  paralyziiuj  Icnion 
the  extensors  of  the  kne<»  are  inactive  and  wasttnl  and  the  kne(»-jerk  is 
alK)lish(Hl.  Difficulty  is  exiK'ricnc(»(l  in  advancing  the  foot,  es{)ecially 
in  mounting  stall's.  AneMhei<ia  extends  from  the  groin  to  the  inner  side 
of  the  foot,  involving  tin;  entire  extremity  except  the  bnttotrk  and  a 
narrow  strip  down  the  back  of  the  thigh,  which  below  the  knee  sprt»ads 
over  the  outer  side  of  the  calf  and  embraces  the  foot  excepting  on  the 
inner  margin  (see  diagrams,  pj).  5*2  and  53). 

The  external  cutaneous  branch  of  the  anterior  cnmd  supplying 
the  outer  sidi?  of  the  thigh  seems  esjH^cially  subjiK^t  to  sensorj'  disturb- 
ances. In  gout,  alcoholism,  tobacco  (excesses,  and  sometimes  as  a  linger- 
ing feature  in  nuiltipl(»  neuritis,  this  an^a  is  exquisitely  hyjx^resthetic, 
so  that  the  patient  finds  it  inconvenient  to  even  allow  the  weight  of  the 
trousers  ujH>n  X\w  skin,  or  is  conscious  of  an  acut(i  tingling  when  he 
jKisses  his  hand  over  the  thigh.  This  condition  is  cjdled  rrun^dlgia  and 
may  be  due  to  defective  return  circulation  asscwiated  with  varicose  veins 
and  hemorrhoids. 

The  obturator  nerve  has  the  same  origin  as  the  anterior  cniral  and 
supplies  mainly  the  adductors  of  the  thigh  and  the  hip-  and  knc^oints. 
Its  paralytfM  interferes  with  movements  that  require  approximation  of 
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thrkoees  and  impairs  outward  rotatiuii  of  tLe  thigU  thmiigli  wcaknesH 
i)f  ik  pectiueus  and  oxtt-rual  obturator,  Tlifre  i»  wasting  on  tin-  imii-r 
aspi:^  of  tin;  tliigh.  Tliu  senmry  di^urbance  is  oinfined  hi  tin-  lii|)-  ami 
tnn-jiiiutj-,  whi<'ii  nmy  also  display  trophic  disturhaiicc.  The  knee  pain 
iiiiiiiirUis  cuxte  is  a  lUniiliai-  fint  due  to  irritation  of  tliis  n<Tve. 

The  superior  gluteal  nerve  .supplies  the  jrlnteus  mediusi  and  mini- 
ma* ami  the  toiisnr  viiirinie  femoris.  Its  injiiiy  int<?rfercs  with  »h- 
diirtioii,  oiHwanl  n>l;iti(in,  mid  circumdnction  of  tlie  tliigh. 

The  great  sciatic  nerve  is  (Usensed  singly  more  frwpiently  than  any 

of  liie  ni-rves  in  the  lower  cx- 

Uemiiy.     lie  *ize  and    exixisod 

pMition  within  llie  iteivis,  at  the 

fcistii' uotcl),  and  boldml  the  u<t-k 

of  tilt  femur,  and  the  ex]Kisc<l 

poatioii  of  its  hranrhes,  notably 

tbf  external  |»|)l!teal  as  it  turns 

around  tlie  tilmla  jnst  below  the 

tnre  ao<l  the  plantar  brnuches  in 

tbe  9olt  of  the  foot,  lay  it  esinx^i- 

ally  liable  to  accidents.     It  sn|(- 

pljes   Ihe    flexors   of  tlie    knee. 

vliirh  also  assist  in  maintaining 

I'xii-nsioii  of  the  body  on  the  hip, 

tml  nil   tlie   ranscles  below  the 

kiice.    In  spite  of  itsi  sizi'  and 

exteohive  muscular  distrilmtiun, 

piintlygU  of  the  sciatic  nerve  is 

nut  »u  disabling  ils  th.it  of  the 

uttrior  orural.     The   hiiv-joiiit 

can  be  fairly  rontroHed   iiv  tlio 

mnseles  that  es,-.ip,.,  ;md  lhi*kii<>e 

isliept  in  extension  tlir..Lii;h  ihe 

anterior  crnnd.     The  whole  ,  x- 

'n'liiity  is  then  tlii-own  liirwaid 

™  "xaor  and  used  as  a  i»eg-let^, 

Wsctlvas  iu  the  hemiplegic  giiit 

{»»    \i  202). 

Tlip    awMhnna   that   results 
*'"«»    palsy  of  the  threat  seiiitie 

*^»»p>ie9  a  narrow  strip  fnini  the  gluteal  fold  to  the  ham,  where  it  spreads, 
™it>rBoiRg  the  outer  sitle  of  the  leg  as  far  forwanl  aw  the  tibial  rrest,  and 
*U  '(Ik  sinkle  and  foi>t  except  on  the  inner  side.  The  wasting  is  markwl 
on  tlie  back  of  the  thigh  and  below  the  knee ;  the  limb  nuiy  be  reduced 
tu  tie  last  degree,  Perlbrating  ulcers  on  the  sole  of  the  fotit,  par- 
ticularly at  the  Itall  of  the  great  toe,  are  likely  to  develop. 

The  external  division  of  the  sciatic,  the  ea'ieni'it  pajj/iftitl  or  peroneal 
nervr,  occupies  an  exposed  position  (1)  in  the  ham  and  (2)  lielow  the 
knee  on  the  outside  of  the  neck  of  the  fibula.  It  supplies  the  exten- 
sors of  the  foot,  tlie  long  extenijorB  of  the  toes  and  tlie  perouei,  and 
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IS  analogous  to  the  lower  portion  of  the  musculospiral  in  the  arm.  Its 
paralysis  causes  foot-drop  and  toe-drop.  The  muscular  fullness  on  the 
anterior  and  outer  asj)ect  of  the  leg  is  lost ;  the  uncovered  crest  of  tlie 
tibia  is  extremely  prominent.  A  tendency  to  equinovarus  is  produced 
that  is  often  rendered  a  permanent  deformity  by  contracture  in  the  calf- 
muscles.  The  outer  half  of  the  front  of  the  leg  and  tlie  dorsum  of  the 
foot  are  anesthetic. 

The  inner  division  of  the  sciatic,  the  internal  popliiealf  is  analogous 
to  the  median  and  ulnar  in  the  upper  extremity.  It  supplies  all  the 
calf-muscles,  the  long  flexors  of  the  toes,  and  all  the  small  muscles  of 
the  foot  except  the  short  extensor  of  the  toes.  It  divides  into  the  in- 
ternal and  external  plantar  nerves,  which  are  sometimes  singly  diseased. 
When  the  internal  plantar,  which  is  analogous  to  the  median,  is  alone 
divided,  we  have  paralysis  of  the  short  flexor  of  the  toes,  the  plantar 
muscles  of  the  great  toe  except  the  adductor,  and  the  two  inner  lum- 
bricales.  The  big  toe  becomes  overextended  at  the  first  joint  and  flexed 
at  the  second,  producing  the  deformity  called  hamnier-toe.  There  is 
anesthesia  on  the  inner  [X)rtion  of  the  plantar  surface,  embracing  also 
the  plantar  surfaei^  of  three  and  a  half  toes. 

When  the  external  planUir,  the  analogue  of  the  ulnar,  is  divided,  the 
muscles  of  the  little  toe,  the  two  outer  lumbricales,  the  adductor  hallucis, 
and  all  the  interossei  are  paralyzed.  All  the  toes  assume  the  hammer- 
toe deformity,  and  the  use  of  the  foot  is  much  weakened.  Anesthesia 
is  produce<l  on  the  outer  half  of  the  sole  and  on  the  plantar  surface  of 
the  little  and  one-half  of  the  next  toe.  The  dorsid  surface  of  the  foot 
and  toes  is  supplied  by  the  nuisculocutaneous  and  anterior  tibial  nerves 
from  the  peroneal. 

When  the  internal  ix)pliteal  is  divided  in  the  ham,  in  addition  to 
the  disability  due  to  paralysis  of  both  [)hintar  nerves  we  have  a  loss  of 
inward  rotation  of  the  flex(»d  leg,  due  to  j)ai*alysis  of  the  [K>pliteus  muscle, 
and  loss  of  j)ower  of  extending  the  foot  on  the  leg.  By  the  overaction 
of  the  anterior  leg-muscles  talipes  calcaneus  is  produced.  The  arch  of 
the  foot  at  the  sjinu^  time  l)ecomes  exaggerated  ;  the  toes  are  extendwl  at 
the  first  and  flexed  at  the  other  joints,  producing  the  analogue  of  the 
combined  ulnar  and  median  deformities  in  the  hand. 

MeteUarmIf/i((,  or  Morton^ 8  di'fiease,  probably  consists  of  a  pressure  neu- 
ritis or  neuralgia  of  some,  usually  one,  of  the  digital  branches  of  the 
])lantar  nerves  between  the  heads  of  the  metatarsal  bones.  It  com- 
monly arises  from  the  use  of  too  narrow  lx)ots,  and  can  he  remedied  in 
some  cases  by  a  shoe  of  pn)per  width  snugly  embracing  the  arch  of  the 
foot.  In  the  sole  a  de[)ression  is  fashioned  to  relieve  pressure  on  the 
particular  painful  point.  Excision  of  the  metacarpal  head  or  neu- 
rectomy have  both  l)een  employed  succ<?ssfully  in  severe  cases. 

Sciatic  Neuritis. — Xeuritic  and  neuralgic  conditions  have  been  so 
confused  under  the  term  sciatica  that  it  is  best  avoided.  Persistent  pain 
confined  to  the  region  of  the  great  sciatic^  nerve  and  its  distribution,  with 
tenderness  in  tlie  nerve-trunk,  is  almost  always  due  to  neuritis.  Sciatic 
neuralgia,  on  the  other  hand,  is  a  rare  aftix'tion.  Inflammation  of  the 
sciatic  ner\^e,  from  its  clinical  importiuice,  demands  separate  consideration. 
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Cauees. — The  causes  of  sciatic  neuritis  are  those  of  neuritis  else- 
where, and  may  be  divided  into  those  of  a  general  and  those  of  a  local 
sort.  In  the  first  group  we  may  name  adult  agCy  as  sciatic  neuritis  is 
comparatively  rare  before  twenty-one.  Malea  are  much  more  commonly 
affected  than  females,  in  the  proportion  of  8  to  1,  according  to  Gibson.^ 
Goidyy  rheumatiCf  and  neurotic  individuals  are  esj)ecially  liable  to  develop 
it.  Among  sydemic  poisons  tliat  favor  its  occurrence  may  be  mentioned 
lead,  diabetes,  syphilis,  typhoid  fever,  malaria,  and  grip.  Pelvic  dis- 
ease and  pelvic  hyperemias  seem  also  active  in  causing  sciatic  neuritis, 
often  acting  also  as  local  causes  by  transmitting  pressure  or  inflammation 
to  the  sacral  plexus.  It  is  most  frequent  in  wet  and  cold  seasom  and 
among  those  whose  occupations  expose  them  to  wet  weather  or  extreme 
changes  of  temperature,  such  as  stokers,  puddlers,  and  laundresses.  It 
may  follow  operations  done  in  the  lithotomy  position. 

Among  the  numerous  local  causes  cold  is  usually  considered  most 
important.  Sitting  on  damp  ground  or  on  cold  stimes,  standing  in  water, 
or  wearing  wet  clothing  or  shoes.  Comprcssimi  of  the  nerve  in  sitting 
or  by  vigorous  action  of  the  leg-flexors  and  rarely  contusions  from  blows 
below  the  sciatic  notch  may  induce  it.  Bony  thickening  at  the  notch  and 
syphilitic  deposits  at  this  site  have  been  observed.  In  quite  a  propor- 
tion of  cases  there  is  an  antecedent  lumbago.  The  downward  extension 
of  the  process  in  the  muscles  and  fascia  involves  the  sciatic  nerve  at 
the  notch.  All  sorts  of  pe/rzV  tumors  and  even  constipation  are  capable 
of  exercising  such  pressure  on  the  sacral  plexus  that  a  sciatic  neuritis 
follows.  It  is  sometimes  injured  in  this  |)osition  by  the  obstetrical 
forceps  or  through  compression  by  the  gravid  uterus  and  fetal  head. 
Spinal  disease  and  new  growths  within  tlie  spinal  ci\nal  may  give  rise  to 
it  by  affecting  the  nerve-roots  in  the  ciuula  eciuiiia  or  the  vertebral  fora- 
mina. Excessive  fatigue  of  the  legs,  as  in  the  use  of  the  sewing- 
machine,  and  the  pressure  of  varices  in  the  extremity  or  in  the  pelvis  or 
al)out  the  nerve-trunk  mav  occasion  it. 

Morbid  Anatomy. — From  rare  autopsies  and  occasional  operations 
the  condition  in  the  nerve  is  found  to  be  practically  a  perineuritis, 
affecting  also  the  adventitia.  Secondarily  the  nerve-fil)rils  may  sufler. 
There  is  often  an  increased  vascularitv  and  redness  of  the  niTve,  and  vari- 
cose  dilatations  in  jmd  about  the  nerve  have  l)een  observed  bv  some. 
The  nerve  is  usually  edematous  and  tnmefi(Ml.  In  a  word,  we  have  to 
deal  with  an  interstitial  neuritis.  It  is  usually  most  marked  at  the 
sciatic  notch  and  in  the  middle  of  the  tlii<j:h,  but  mav  be  more  widelv 
diffused.  A  similar  condition  is  sometimes  found  in  the  branches,  yxxr- 
ticularly  the  external  popliteal. 

Symptoms. — The  primal  symptoms  of  sciatic  neuritis  are  pain  and 
tenderness.  While  both  have  a  tendeucv  to  extend  throughout  the 
sciatic  territory,  at  first,  and  often  durinir  the  entire  ease,  they  are  con- 
fined to  the  cniral  portion  of  the  nerve  and  are  most  intense  below  the 
gluteal  fold  and  in  the  upper  half  of  the  thi^h  <lirectly  in  and  over  the 
nerve-trunk.     The  patient  will  often  trace  with  his  finger  the  seat  of 

1  *'  Lancet,"  Loudon,  1893,  No.  3633. 
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pain  in  a  line  that  anatomically  corresjwnds  to  the  nerve  itself.  Below 
the  knee  the  ])iun  follows  by  j)referencc  the  external  popliteal  nen'c. 
The  pain  varies  in  decree,  but  is  persistent  in  character,  and  even  when 
slight  is  extremely  wejiring  by  its  continuance.  It  is  notably  subject  to 
exacerbations,  which  are  quite  likely  to  occur  at  night  and  seriously  in- 
terfere with  sleeping.  Walking  or  any  vigorous  use  of  the  limb  is 
likely  to  increase  the  pain  at  once.  Even  after  many  hours  of  freedom 
from  it,  the  ])ain  may  sometimes  be  promj>tly  reestablished  by  taking  a 
few  steps.  In  bed  the  {xitient  holds  the  limb  by  preference  in  a  semi- 
flexed |X)sition  at  the  liip  and  knee  with  the  ankle  extended.  This 
obviates  com])ression  of  tlie  nerve  by  the  nuisclcs  and  avoids  sti^tching 
the  nerve  by  extension.  If  the  nerv'c  is  stretched  over  the  femoral 
neck,  by  extending  the  knee  and  flexing  the  thigh  on  the  pelvis,  jwiin  is  at 
once  produced.  These  conditions  give  rise  to  a  characteristic  aiilUtde 
and  (jait.  The  patient  holds  the  knee  semiflexed  and  inclines  the  body 
to  the  opjK)site  side,  throwing  into  prominence  the  hip  on  the  side  of  the 
sciatic  neuritis.  This  tends  to  keep  the  weight  on  the  sound  limb,  but 
its  long  continuance  may  develop  a  well-marked  scoliosis  with  the  lum- 
bar spine  convex  to  the  neuritis  and  a  conijKaisatorj'  dorsal  curvature 
convex  to  the  sound  side.  After  recoverv  from  the  neuritis  this  sciatic 
scoliosis  usually  disappears.  The  scoliosis  occurs  in  the  opjxxsite  sense  in 
cases  marked  by  s])iLsms  in  the  affected  leg  and  thigh,  which  are  due  to 
involvement  of  the  sjicnil  plexus  or  the  lumbar  cord,  and  manifest  esjx?- 
cially  in  the  distribution  of  the  anterior  cnu'jil  nerve.  The  hip  on  the  side 
of  the  neuritis  is  then  a]>proximated  to  the  lower  ribs,  the  opi>ositc  one 
made  prominent ;  the  lumbar  curve  is  concave,  the  dorsal  curve  convex, 
on  the  side  of  the  disease.  This  homo/of/ous  fieiatic  seo/ioftiH  is  likely  to 
be  permanent  inasmuch  as  the  condition  uj)on  which  it  develops  is  a 
chronic  one  and  contractures  develop  to  fix  the  deformity.  In  walking 
there  is  an  evident  intention  to  use  the  diseased  limb  as  little  as  iH>ssible 
in  order  to  avoid  tension  and  imiscular  compression  of  the  inflamed 
nerve. 

Pressure  made  w^th  the  fingers  along  the  trunk  of  the  nerve  and  its 
branches  dc^velops  tenderness,  whicli  is  greatest  in  certain  regions. 
These  correspond  to  the  tnidcr  poiufn  of  Valleix.  The  most  constant 
are  the  following :  The  r/lnieal  point  over  the  sciatic  notch,  the 
troclianteric  point  above  tlie  trochanter  major,  a  tract  corresi)onding 
to  the  nerve-trunk  on  the  posterior  aspect  of  the  thigh,  n  popliteal  jm tint 
in  the  ham  at  the  division  of  the  nerve,  a  fibular  point  when*  the  exter- 
nal popliteal  is  superficial  to  the  neck  of  the  filuda,  and  a  ]K>int  on  the 
dorsum  of  tlie  foot.  Less  frequently  we  find  hmibar  points  just  above 
the  sacrum,  an  iliac  point  at  the  middle  of  the  iliac  crest,  a  patellar  point 
over  the  knee-cap,  points  in  the  calf,  points  behind  the  vuilleoli,  and 
j)lantar  pointi<  in  the  sole  of  the  f<M)t. 

It  is  at  these  |K)ints  that  the  patient  com]>lains  of  the  paroxifsnis  of 
pain  that  commonly  mark  the  course  of  the  dis(»jise.  They  are  often  of 
a  lancinating,  boring,  tearing,  burning  character  that  racks  the  patient  and 
exceeds  his  power  of  deserij)tion  and  endurance.  They  are  usually  i>ro- 
voked  by  use  of  the  member,  by  an  exj)osure  to  cold,  or  by  some  manip- 
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alatinn  ()f  the  parts,  but  may  come  on  spontanpously  ami  even  [leriodi- 
i-ally,  as  in  aiahiria,  Tlicv  otWu  follow  sloep,  probably  i'roiu  pressure 
or  a  coiitiiiiii-tl  cramped  jiositiuii. 

f.^itiiMous  ttciUfibllUi/  is  oftcu  modified.  HyjH'nwtliesiii  in  tlie  »^tatic 
area  b  the  rule  at  liret,  but  in  prolon^Kl  or  severe  cases  gives  plaoc  to 
aiHs^tlK^ia.  Often  the  hypersensorj-  distnrbnnce  is  eonfined  to  small 
nrme  which  correspond  fairly  well  to  tlie  painful  }x>ints  ]irevioiisly  iniii- 
catpd.  Various  paresthesias  are  encountered,  snoh  as  a  feeling  of  cold, 
lieat,  prickling,  fullness,  formication,  etc. 

Jlatiir  ilhdurhanceg  are  less  constant  and  present  muoli  variation.  They 
usually  only  appear  iu  the  graver  cases,  Sometiiius  tht-  iiii'mlH>r  is 
sliakcn  in  a  spasmiMlic  manner  during 
the  painful  paroxysms,  and  piiinful 
cramps  in  the  calf-muscles  may  ag- 
gravate the  jiatient's  tiiifferiiig.  The 
kne<>-jcrk  is  rarely  exa^:erated,  usu- 
ally it  \:!  diminished,  and  the  Aehilles 
tendon  reflex  is  almost  always  greatly 
reduced  or  absent.  If  the  muscles 
wBste,  fibrillar  twitching  is  frcqiiently 
observwl,  and  there  is  paresis  or  par- 
idvsLs.  In  the  rare  sjiasmodic  cases 
already  mentioned,  in  which  the 
plexus  or  cnnl  is  involved,  the  en- 
tire limb  may  lie  drawn  up  in  a 
painful  and  pn)tracted  sjiasm  njtoii 
the  slightest  cutaneous  irritation,  even 
by  a  brenth  of  air  or  the  etmtaet  of 
vlothing. 

Involvement  of  the  vasomotor 
and  trophic  functions  of  the  nerve  in 
seii'ere  and  jjrotracted  easis  renders 
die  limb  livid  in  ct)lor,  cold  to  the 
ttnicli,  with  a  teDi[)eniture  reduced 
sevemi  degrees.  The  perspiration  is 
usually  rwluctxl,  but  may  be  in- 
oreased,  and  the  dermal  stnictures 
frwiuently  suffer,  as  in  neuritis  else-  «iei»iion<.f  utp, -uiinMUiBu. 
where.  Sealiness,  herpetiform  erup- 
tions, eiytbema,  and  acne  sometimes  apjiear,  and  perforating  ulcer  has 
been  cucouiilen^l.  The  muscles  waste  and  show  the  reaction  of  degen- 
eration to  elei^tricity.  The  wasting  is  most  noticeable  iu  the  leg  and 
bnttiN^k.  The  ciilai^ed  nerve  may  sometimes  be  felt.  Au  increase  of 
cutaneous  fat  may  mask  the  mnsi'iilur  \rastiug. 

A  t!nii/)/'-  wifUic  veiii-itiii  U  alnifist  i ri\ariably  due  to  spinal  disease  or 
peh-ie  disonler,  to  the  suspicion  of  which  it  should  always  give  rise. 

Diagnosis. — The  diagnosis  of  a  sciatic  neuritis  is  not  onlinarily  diffi- 
ciilt.  It  is  based  on  persistent  pain  and  upon  the  presence  of  the  ana- 
toaiicidly  located   tendemees.      Neuralgia  gives   rise  to  ileeting  pain 
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without  tenderness  or  with  relatively  very  slight  tenderness,  but  early 
in  neuritis  this  eonibination  may  also  obtain.  Disease  of  the  hi{>-joint 
is  sometimes  mistaken  for  sciatic  neuritis.  Here  joint  tendeniess  and 
fixation  and  the  location  of  the  pain,  which  does  not  correspond  to  the 
sciatic  but  to  the  obturator  nerve,  serve  to  differentiate  the  articular 
disease.  Hysteria  sometimes  mimics  sciatic  neuritis.  The  onset  of 
the  disorder  under  emotional  stress,  the  absence  of  trophic  disturbance, 
and  the  presence  of  contractures  and  other  stigmata  of  the  neurosis  dis- 
tinguish it.  When  the  neuritis  has  resulted  in  wasted  muscles,  cutane- 
ous enij)tions,  etc.,  it  can  hardly  fail  of  recognition. 

More  diffi(;ult  questions  are  those  of  the  causation  and  location  of  the 
primal  inflammation.  In  every  instance  a  thorough  investigjition  should 
be  made  of  the  pelvic  organs  and  the  spinal  functions.  If  the  neuritis 
is  bilateral,  the  disetLse  is  almost  surely  above  the  sciatic  notch.  In 
tabes  sciatic  |)ains  arc  very  frecjuent,  but  their  lancinating  character 
and  apjK»arance  in  storms,  with  other  sym{)toms  and  signs  of  the 
disease,  should  lead  to  their  projKT  classification.  By  the  injection 
of  cociiin  into  or  close  to  the  lUTve  at  the  sciatic  notch  the  neuritic 
jMiiii  is  inhibitcnl,  unless  the  trouble  is  higher  up,  and  this  measure,  there- 
fi)re,  helps  to  l<Kiate  it  within  or  outside  the  pelvis.  A  historj'  of  syph- 
ilis, malaria,  or  climatic  exposure  sometimc^s  tells  die  whole  story. 

Progrnosis. — A  pure  sciatic  neuritis  is  of  good  ultimate  im)gnosi8. 
If,  however,  it  be  due  to  jH'lvic  or  si)inal  disease,  the  outl(K)k  is  modi- 
fi<Hl  for  the  worse  by  suc^h  conditions  and  in  j>ro|K)rtion  to  their  gravity. 
As  in  any  other  neuritis,  the  probable  dunition  must  be  estimattKl  fnmi 
the  degree  of  severity  of  the  neuritic  i)rocess.  The  manageability  of 
the  ])atient  has  much  to  do  with  the  j)rosj>ects  of  a  given  case,  as  a 
great  deal  depends  u|K»n  rest,  and  preferably  rest  in  bed.  l^sually  the 
disejLse  lasts  several  months,  and  under  conditions  of  use  and  irritation 
may  extend  over  y(»ars  or  present  numerous  relaj)ses.  If  ner\'e  degen- 
eration and  muscular  atn)phy  develoj),  from  six  to  nine  months  will  be 
required  for  recovery,  though  the  \m\\  may  subside  much  sooner. 

Treatment. — The  g(»nenil  j>lan  of  treatment  of  a  sciatic  neuritis 
corresjwnds  to  that  of  any  ordinary  neuritis  (p.  274),  but  certain  local 
conditions  require  sjXM'ial  attention.  First  of  all  and  most  im|K)rtant 
in  the  early  stage  is  cx)mplete  rest  of  the  limb  by  absolute  n»st 
in  bed.  This  can  Ix;  rendennl  the  more  effective  by  the  use  of 
a  long,  well-padded  splint,  extending  fn)m  the  armpit  to  Ih»1ow 
the  foot,  where  a  cross-j)iece  on  the  surface  of  the  bed  serves  to 
maintain  a  ]>ro])er  ]K)sition  of  the  whole.  To  this  splint  the  limb 
should  be  liglitly  securcnl  in  a  comfortable  jK>siti()n,  slightly  flexeil 
at  the  hip  and  knee.  The  up|)er  end  of  the  si)lint  is  scKnired  to 
the  chest  by  webbing  bands  or  a  binder.  Care  must  be  taken  not  to 
constrict  the  limb  at  any  point.  (louty,  rheumatic,  and  other  favor- 
ing conditions  re(|uire  appropriate  attention,  and,  of  course,  jx4vic 
and  intestinal  trouble  must  be  proj>erly  trejited.  From  the  ver)'  first, 
counterirritation  ov(t  the  nerve-trunk  should  be  emplovcHl.  Tliis  mav  l>e 
in  the  form  of  sinapisms,  small  blisters,  or  i)refenibly  by  the  Patpielin 
canter}'.    Continuous  use  of  hot  jMiultices  or  the  ice-bag  is  to  be  advised. 
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Internal  medication  is  practically  useless,  though  some  favor  mercury, 
others  salicylates,  and  lately  nitroglycerin,  in  y-J-^pgrain  doses  every 
two  or  three  hours,  has  been  lauded.  In  the  writer's  ex{)erience  it  has 
had  no  value.  Acupuncture  over  the  course  of  the  nerve  serves  the  same 
pur)x>se  as  any  other  form  of  counterirritation,  and  the  same  is  true  of 
injections  of  ether  and  other  fluids.  Gibson  ^  advises  puncturing  the 
nerve-trunk  itself  with  a  good-sizc»d  newlle  in  about  five  places,  and 
n»iH>rt3,  in  100  consecutive  cases,  56  (Mired,  32  much  improved,  10  im- 
pnivetl,  and  2  unimpmved.  The  pur|K)se  of  the  nerve-puneture  is  to 
relieve  the  edema  within  the  sheath.  The  usefulness  of  the  measure  is, 
therefore,  limited  to  early  cases.  For  the  same  reason  the  needle  should 
be  used  at  the  point  of  involvement,  which  is  usually  opi)osite  the  glu- 
teal fold.  When  the  nerve  is  thus  pierced,  a  i>ain  darts  down  its  coui*se. 
The  needle  is  to  be  iaserted  at  intt»rvals  of  about  an  inch  in  the  course 
of  the  nerve  in  the  thigh,  five  times  at  a  sitting,  and  rejKjated  after  two 
or  three  days.  Negro  *^  reports  113  rebellious  eases  in  which  vigorous 
pressure  over  the  nerve  at  the  most  painful  jmrt  resulted  in  recovery. 
He  places  the  patient  on  his  fact*  and  with  all  his  force  presses  both 
thumbs  upon  the  nerve,  rolling  it  from  side  to  side,  for  fifteen  seconds. 
ThLs  is  repeated  after  twenty  minutes  and  it  is  then  much  less  painful 
than  at  first.  The  patient  is  relieved  of  pain  for  sevend  hours  and  is 
enabled  to  \valk.  It  is  recommended  that  this  manipulation  be  done 
alxtut  six  times  at  two-hour  intervals  every  second  or  third  day.  This 
procedure  would  seem  better  calculated  to  caust*  than  to  cure  a  neuritis, 
but  is  certainly  valuable.  Vigorous  massage  of  the  nerve  in  early  cases 
has  always  seenu»d,  in  the  writer's  experience,  to  increase  the  pain  and 
intea«ify  the  trouble,  but  in  late  cases  is  of  great  benefit,  ])arti(^ularly  in 
buihling  up  the  waste<l  muscles.  Electricity  is  also  extensively  used  by 
some.  When  the  inflammation  is  recent  and  the  pain  severe  a  majority 
favor  a  bnwd,  positive  s{)onge-eleetrode  over  the  nerve,  with  sufficient 
unbroken  current  to  redden  the  skin.  In  old  cases  the  vigorous 
faradi»\tion  of  the  thigh-  and  leg-muscles,  though  painful,  sometimes 
seems  to  be  of  benefit,  [)erhaps  by  the  me<jhanical  muscular  pressure  thus 
induced. 

In  most  cases  sedatives  are  refjuired.  Moq)hin  is  the  only  certain 
ano<lyne,  but  its  disadvantages  in  the  face  of  a  protracte<l  disease  should 
p«»stpone  its  use  to  the  last  moment.  The  coal-tar  derivatives  have  some 
efli?ct,  and  c<KXiin,  jig-  of  a  grain  injected  near  the  nerve,  acts  ver}'  well. 
The  best  results  will  probably  follow  complete  rest  and  vigorous  counter- 
irritation  in  the  early  stage  ;  active  massage,  cutaneous  stinuilation,  and 
free  use  of  the  limb  in  j)rotract«l  cases. 

Various  springs  and  watering  places  have  gained  a  reputation  in  the 
treatment  of  sciatic  neuritis.  AH  furnish  hot  baths  and  much  rubbing 
or  rude  massage.  The  enforced  idleness,  the  abundant  excTctions  due 
to  drinking  the  water,  the  frecjuent  baths,  and  the  manipulations  are  the 
factors  of  their  success.  In  early  cases  such  a  course  is  often  clearly 
detrimental. 

»  Loc,  eiU  *  "  BuUetin  M6(l.  de  Paris,"  Jan.  22,  1896. 
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CHAPTER   IV. 
MULTIPLE  NEURITIS. 

Under  the  k'mis  multiple  neuritis,  multiple  peripheral  neuritis, 
polyneuritis,  beri-beri,  kakk6,  ete.,  are  embraced  a  number  of  conditions 
which  have  groups  of  symptoms  mainly  referable  to  disturbed  functions 
of  the  periph(Tal  nerves.  The  old-time  distinction  between  central  and 
peripheral  organs  and  the  clinical  features  of  these  cases  directed  atten- 
tion mainly  to  the  nerve-trunks  and  endings.  In  view  of  our  present 
knowledge  of  the  neuron  unit,  siipjK)rted  by  numerous  observations 
showing  spinal  nuclear  involvement  and  even  cerebral  cortiad  disturb- 
ance in  multiple  neuritis,  the  term  peri})heral  must  be  dropi>ed.  By 
multiple  neuritis  or  polyneuritis  is  here  meant  a  malady  in  which  the 
anatomical  lesions  open  to  our  present  means  of  investigation  are  usually 
more  pronounced  in  tlie  nerves  than  in  the  central  organs,  and  commonly 
consist  of  degeneration  of  the  axis-cylinder  process.  Cases  in  which 
no  histological  change  is  found  can  not  always  be  excluded,  as  many  of 
the  numerous  poisons  giving  rise  to  the  disease  nuiy,  so  far  as  we  can 
detect,  sometimes  produce  dynamic  nHKlifieations  alone.  It  is  also 
allowable  to  suppose  that  the  early  effects  of  such  {)oisons  are  ptMlurba- 
tive  of  nervt»-cell  activity,  to  which  the  degeneration  in  the  distant  axis- 
cylinder  process  is  secondary,  and  that  if  the  poisoning  be  slight  in 
degree,  or  the  investigation  be  made  before  the  secondary  results  are 
devel()j)ed,  no  change  whatever  will  be  presented.  Finer  methods,  how- 
ever, are  daily  displacing  {X)st-mortem  appearances  which  were  formerly 
considered  normal,  and  the  dynamic  cases  are  being  steadily  bnnight 
within  the  domain  of  the  morphologically  abnormal.  It  is  questionable 
if  |x)lyn(Miritis  were  n(»t  better  classed  as  a  general  disease  of  the  nervous 
system.  The  preponderance  of  neuritic  conditions  has  dictated  its  de- 
scription in  this  eonneetion. 

Etiology. — Polyneuritis  is  the  result  of  a  systemic  |K)isoning  or  of 
conditions  which  entail  depraved  nutrition,  such  as  pernicious  anemia,  or 
of  both.  Tlic  to.ric  rnhfitaurrx  which  are  capable  of  producing  a  multiple 
neuritis  are  most  commonly  alcohol  and  lead ;  less  frequently  arsenic, 
mercury,  silver,  phosj)horus,  sulphid  of  carbon,  oxid  of  carlxm,  and 
ergot.  ( VMtain  (nifofo.vir  substances  may  be  develojKKl  that  have  the  same 
pathogenic*  power,  as  in  diab(^tes,  nephritis,  and  intestinal  disturbance. 

The  infrrfion.s  furnish  another  group  of  causative  agents.  Most  of 
the  infectious  fevers — tyj)hoid,  typhus,  the  exanthemata,  erysipelas,  puer- 
peral infection,  acute  rheumatism,  influenza,  and,  above  all,  diphtheria — 
arc  oeeasionally  followed  by  a  multij)le  neuritis,  which  usually  apjx^ars 
during  con valescenc(s  In  rare  instances  the  neuritic  disturbance  apjK^ars 
early  in  these  infectious  diseases,  and  again  rarely  it  may  follow  them 
after  a  considerable  })eri{Kl  of  time,  even  after  several  months  have  in- 
tervened. 


MULTIPLE  NEURITIS.  297 

Syphilis  and  (uiereulosis  have  both  been  cited  as  causal  of  poly- 
neuritis. Undoubtedly  they  both  predispase  to  it  by  the  systemic  de- 
pression they  occasion,  and  both  are  capable  of  producing  a  local  neuritis 
by  their  specific  proliferations.  The  anesthetic  form  of  leproay  is  fre- 
quently marked  by  a  polyneuritis  which  is  actually  a  peripheral  disease 
and  due  to  the  invasion  of  the  nerve-trunks  by  the  bacillus  lepne. 
Miliaria  can  undoubteiUy  produce  it.  Eisenlohr,  in  Homburg,  and 
Graeme  Hammond,  in  Connecticut,  have  rejwrted  small  epidemics  of  the 
disease,  which  also  in  the  form  of  beri-beri  is  common  in  certain  parts  of 
Asia,  South  America,  and  on  shipboard  during  long  voyages. 

Oachcxioj^  of  all  sorts,  but  es])ccially  those  associatwl  with  the  per- 
nicious anemias  and  cancer,  are  likely  to  develop  |K)ly neuritis.  Old  agi'j 
an<l  especially  old  age  marked  by  extreme  arteriosclerosis  and  atheroma, 
niav  he  the  occasion  of  the  disease  bv  failure  of  nutrition  both  in  the 
trophic  spinal  apparatus  and  in  the  peripheral  nerv(»-trunks.  Multiple 
neuritis  occurs  infrequently  before  adult  «^r.  In  children  it  is  usually 
clue  to  infection,  especially  diphtheria,  measles,  and  influenza.  Much 
more  rarely  it  is  caused  in  childhood  by  k^ad  or  arsenic.  Arsenic  has 
caused  polyneuritis  in  some  cases  of  chorea  where  it  has  been  too  freely 
used.  After  adult  age  is  reached  all  forms  are  comparatively  com- 
mon. Alcoholic  polyneuritis  is  most  fre(pient  between  thirty  and  forty. 
The  senile  and  atheromatous  forms  appear  only  after  sixty.  Women  fur- 
nish the  greater  proportion  of  alcoholic  cases  ;  men,  of  the  rheumatic  and 
toxemic  variety.  Occupation  plays  a  large  part.  Painters,  plumbers, 
t>'pe-setters,  rubber-workers,  mat«h-factory  employees  and  employe<\s  in 
white-lead  factories,  and  lead-miners  are  especially  exposed.  Various 
other  pursuits  requiring  the  use  of  lea<l,  ar.scMiio,  and  mercury,  or  the 
handling  of  spirituous  liquors,  the  last  by  indulgence,  furnish  many 
cases.  Very  often  more  than  one  cause  is  operative,  its  when  tubercu- 
losis leads  to  constant  alcoholic  stimulation,  or  tiie  onset  of  physical  or 
mentid  depression  in  an  alcoholic  precipitates  the  attjick  of  polyneuritis. 

Morbid  Anatomy. — Lem^M  in  ty.  Xcnm, — In  the  wry  groat 
nuijority  of  casi\s  the  condition  found  in  the  nerve-trunk  is  one  of  degen- 
eration comparable  to  that  caused  l)y  traumatism,  witii  the  differeiu^e  that 
in  jM>lyneuritis  the  nerves  siiow  many  axis-cylindors  in  a  comparatively 
normal  condition.  Indeed,  all  grades  of  Wallerian  degeneration  may  l)e 
encountered  in  a  single  nerve,  the  fibers  being  diifrn^iitly  affected  by 
the  toxic  agent.  It  is  also  evident  that  the  intensity  of  tii(»  toxic  pro- 
cess and  the  dunition  of  the  disease  will  ])roduee  eorres|)on(ling  modifi- 
cations in  the  nutrition  of  the  axis-eylindcT.  It  is  possible  that  event- 
uallv  we  will  be  able  to  distiny-uisii  a  variaticm  in  the  de<renenition 
pni'luctHl  by  th(*  various  provocative  agents,  but  at  j)resent  X\\v\  escape 
df?twtion.  The  degeneration  following  l«id-poisoni ng  is  apparently 
identical  with  that  caused  bv  toxins.  The  intensitv  of  the  neuritis 
generally  decreases  from  the  periphery  toward  tiie  eeiit(Ts.  Hyperemia 
of  the  endo-  and  perineurium  is  frecjuently  observable.  In  addition  to 
the  axis-cylinder  changes  in  some  i^iises,  usually  those  of  long  standing, 
there  is  an  increase  in  the  adventitia.  A  considerable  thickening  of  tiie 
nerve-trunk  results.     This  fibrous  proliferation  may  even  be  excessive 
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and  at  exposed  points  sometimes  produces  nodular  enlargements. 
Syphilitic,  leprous,  and  tubercular  changes  incident  to  these  various 
diseases  are  also  encountered.  In  the  leprous  form  the  nerve  may  also 
contain  the  characteristic  bacilli.  Ceni,^  Cocq,^  and  others,  by  inocu- 
lation experiments  in  lower  animals,  have  produced  the  same  changes  in 
the  nerves  and  in  the  spinal  cord  as  are  found  in  human  subjects,  but 
not  in  the  brain. 

Lesioiis  of  ih^  Spinal  Cord, — In  a  considerable  and  constantly  grow- 
ing number  of  cases  the  cellular  parts  and  even  the  conduction  tracts  of 
the  spinal  cord  have  shown  involvement.  Oertel,  Dejerine,  and  Pemice 
have  described  lesions  of  the  anterior  horns  in  diphtheric  neuritis. 
Many,  among  them  Finlay,  Achard,  and  Schaeffer,  have  noted  the  same 
thing  in  alcoholic  neuritis.  Others  again,  as  Thiersch  and  Rosenbach, 
recognize  a  simple  atrophy  of  the  cornual  cells  in  lead-palsy.  The  cells 
of  Clarke's  column,  and  the  fibers  of  the  j>osterior  and  cerebellar  tracts 
have  presented  diffuse  lesions  of  an  inflammatory  and  degenerative 
nature.  Henschen^  records  a  case  of  typical  diphtheric  polyneuritis 
followed  by  acute  disseminate  sclerosis.  The  spinal  cellular  changes 
consist  either  of  a  changed  crenelated  form  with  vacuolation,  or  of 
changes  of  an  inflammatory  character,  sometimes  with  hemorrhages. 
The  lesions  of  the  spinal  white  matter  are  princijially  degenerative. 

IjeHioii8  of  the  Brain, — Pernice  and  Scagliosi  *  in  diphtheric  cases 
found  the  princi]>al  changes  in  the  brain,  cerel)ellum,  and  cord,  and  re- 
ferred them  to  circulatory  disturbance  followed  by  degenerative  changes 
and  hemorrhage.  The  cortical  cells  showed  atrophic  degeneration, 
which,  as  in  the  cord,  especially  affected  their  protoplasmic  prolonga- 
tions. The  well-known  effects  of  alcohol  and  lead  on  the  cerebrum  are 
also  found.  Doliio,^  exjKTimentiug  on  animals  with  poisonous  doses 
of  alcohol,  found  by  appropriate  stains  that  many  of  the  cortical  cells  were 
changed  in  whole  or  in  part.  The  presence  of  psychical  symptoms  in 
many  cases  of  polyneuritis  abundantly  proves  that  the  affection  is  one 
that  does  not  spare  the  highest  ner\^()us  apparatus. 

On  the  other  hand,  in  many  cases  of  polyneuritis  no  changes  have 
been  detected.  Thus  Hosche,^  in  a  carefullv  examined  case  of  wide- 
spread  diphtheric  palsy,  found  absolutely  no  change,  even  in  the  muscles 
which  had  been  paralyzed.  He,  therefore,  attributes  the  symptoms  to 
toxins  which  operated  without  causing  anatomical  changes.  The  opUe 
nervCy  which  is,  in  fact,  a  cerebral  structure,  is  often  affected  in  polyneur- 
itis. We  have  here  to  recall  the  whole  list  of  toxic  amblyopias. 
Alcohol  again  plays  the  most  frequent  part.  The  medulla  and  the 
cranial-nerve  nuclei  are  subject  to  the  same  changes  as  the  analogous 
portions  of  the  spinal  cord. 

Lesions  in  the  MuacleH, — The  muscles  supplied  by  the  affected  nerves 
in    polyneuritis    undergo  changes  similar  to  those  in   simple   neuritis 
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or  in  nerve-division,  but  usually  less  in  degree.  The  escape  of  numer- 
ous fibrils  in  the  nerve-trunks  is  probably  to  be  correlated  with  the  per- 
sistence of  numerous  apparently  normal  fibers  in  the  atrophied  muscles. 
Another  and  important  feature,  however,  is  added,  and  that  is  the  ten- 
dency to  fibrous  hyperplasia  in  the  affected  muscles,  constituting  in  well- 
markeil  cases  an  interdUial  myositis,  which,  in  its  turn,  may  act  detriment- 
ally u|)on  the  sarcode  elements.  This  muscular  fibrosis  also  explains  in 
part  some  of  the  tendinous  contracture  deformities  of  late  cases.  The 
presumption  is  that  an  element  of  irritation  is  present  which  acts 
through  the  apparently  normal  nerve-fibrils,  though  IJabiiiski  is  dis- 
posed to  attribute  it  to  the  pathogenic  effect  of  the  toxic  agent  directly 
on  the  muscle. 

Clianges  in  the  trophic  and  secretory  functions  of  the  nerve  are,  like 
the  motor  and  scnsorj',  less  pronounced  than  in  a  simple  neuritis,  but 
do  appear,  and  are  marked  by  disappearance  of  the  fatty  paimiculus, 
by  thinned  and  glossy  skin,  vascular  disturbances,  mottling,  edema, 
lack  of  perspiration,  and  by  modified  growth  of  hair,  nails,  and 
epithelium. 

Symptoms. — The  symptoms  arising  from  so  wide-spread  a  dis- 
ease are  correspondingly  varieil.  It  is  necessary  to  take  them  up  sys- 
tematically, but  it  may  be  said,  once  for  all,  that  they  are  symmetrical,  as 
a  rule,  affecting  lx)th  sides  of  the  Ixxly  in  a  similar  manner.  This  might 
be  expected  from  a  toxic  cause  of  systemic  distribution.  It  is,  how- 
ever, a  fiict  that  the  symptoms  usually  commence  fii*st  on  one  side  and 
frequently  are  slightly  more  marked  on  one  side  than  on  the  other 
throughout  the  disease.  They  may  be  alternately  exaggerated  on  the 
two  sides.  Some  toxic  agents,  as  lead,  affect  more  esiK»cially  the  upper 
extremities ;  others,  particularly  alcohol,  principally  involve  the  lower. 
Again,  in  some  cases  the  motor  symptoms  predominate ;  in  others,  the 
senson*. 

AT  

Muscular  and  Motor  Symptoms. — The  Ijower  Extremities. — ^The 
motor  disturbance  in  polyneuritis  is  princi|)ally  one  of  deficit,  a  paresis 
that  only  in  severe  cases  reaches  complete  paralysis.  It  is  most  marked 
at  the  distal  extremities  of  the  limbs,  and  in  the  great  majority  of  cases 
affects  first  and  most  the  extensor  muscles.  In  the  lower  extremity  the 
extensors  of  the  toes,  the  ])eroneal  muscles,  and  the  dorssil  flexors  of 
the  foot  are  the  ones  usually  most  implicated.  In  marked  cases  foot- 
drop  is  complete.  The  foot  falls  into  line  with  the  leg  and  the  j>laiitar 
surface  turns  inward,  passively  producing  an  equinovanis  iK)sition  when 
the  ])atient  is  recumbent,  or  when  the  f(K)t  is  raised  from  the  floor  (Figs. 
105  and  106).  In  milder  cases  the  ]>atient  can  not  raise  the  t(K\s  from  the 
floor  while  standing  on  the  heels,  or,  in  other  words,  can  not  dorsally 
flex  the  foot  beyond  a  right  angle.  The  tcx's  remain  in  a  flexinl,  bundled 
position,  and  can  not  be  extendcKl  or  s(»pa rated.  Efforts  agjiinst  resist- 
ance at  once  disclose  the  weakness  of  th(^se  muscles.  A  peculiar  and 
characteristic  gait  is  develoi)ed.  In  order  to  clear  the  ground  the  patient 
is  (Compelled  to  raise  the  f(K)t  by  flexing  the  thigh.  The  leg  is  then 
thrown  forwanl  like  a  flail ;  the  toe  is  pendent ;  tiic  outer  bonier  of  the 
foot  is  depressed  and  brought  to  the  ground  toe  first,  or  in  a  flat-footed 
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nianiior,  or  Hiu  (nit«r  iKinlcr  of  tlie  foot  strikes  the  floor  fipBt.  The 
otlit^r  I'oot  is  tlion  lulvmictHl  in  pnt-iscly  tlio  same  niunner.  From  this 
liifUli  kn(H>-iictioii  Olmrwrt  doiioniiniite^l  tlio  fpiit  "  steppnRp."  The  dan;;- 
ling  foot  f«oinetinieM  wears  the  Ixwt  at  the  toe  ami  fn-qiiently  scrapes  up 


ililplu  ilcataallc  ueurtils. 


the  dirt  lif  tho  iMivenient.  In  verj-  rtm'  instances  a  coiitrarj'  iKisttion 
of  tlie  foot  aiul  Hit  opposite  sort  of  ypUt  has  iHH'n  priKhieeil  l>y  loss  of 
power    in    tln>  oaH-nniw^les,  the   anterior  proiip  heirij;  sjinnfl.      The 


patient   in   snr)i  eases  in  walking  lirinjrs  the  lieel  first  to  the  (fronrnl 
with  the  f.«.t  iiiv.TtM  and  .iorsullv  Hexed. 

When  the  thifrli-exti-nsors  ;irc  also  afl'eeted  and  the  nnisch's  at  the  root 
of  the  linih  are  H'eakene<i,  the  use  of  the   menilter  heoonies  weH-iiigh 
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impossible.  A  paresis  of  the  extensors  of  the  knee  is  often  associated 
with  that  of  tlie  leg  in  alcoholic  polyneuritis.  As  above  indicated,  the 
loss  of  ix)wer  may  be  trifling  or  absolute.  While  tiie  muscle-groups 
enumerated  are  most  aiFected,  their  opi)onents  also  lose  power,  but  in 
less  degree.  The  loss  of  synergy  alone  would  account  for  much  of 
their  weakness,  but  the  neuritic  process  does  not  entirely  spare  them,  and 
in  severe  cases  of  long  standing  they  also  waste. 

The  Upper  Ertremities, — ^The  distal  st^gments  of  the  upjxir  ex- 
tremities, as  in  the  lower  limbs,  are  principally  iuvolveil.  The  muscles 
of  the  forearms  and  hands  are  most  affected.  In  i>olyneuritis  the  nuis- 
cles  under  the  control  of  the  musculospiral  are  usually  the  first  to  suffer, 
the  most  involved,  and  the  last  to  recover.  Z>yo/>-irr/W,  the  attitude 
cliaracteristic  of  musculaspiral  palsy  (see  p.  281),  is,  therefore,  a  promi- 
nent deformity,  and  the  disability  of  the  hand  conforms  to  this  tyjxi,  but 
the  supinator  longus  often  escapes.  In  some  instances,  to  the  dn)})-wrist 
is  added  the  deformity  characteristic  of  a  median-nerve  palsy,  and  the 
elaw-liand  or  ajie-hand  is  develoiKnl.  The  postcarpal  tumor  may  also 
appear.  In  still  rarer  cas(»s  the  deltoid,  biceps,  long  supinator,  spinati, 
and  short  supinator  first  suffer,  but  ordinarily  they  are  involved,  if 
affected  at  all,  after  the  forearm-  and  hand-muscles  have  been  in- 
vaded. These  functional  gn)upings  of  the  i>alsic*s  of  polyneuritis  again 
fiiniish  us  with  evidence  of  the  essentially  nuclear  character  of  the 
lesion. 

Tfie  (runk-miiscles  are  sometimes  also  weakened,  but  only  after  the 
paresis  of  the  extremities  has  Income  pronounced.  Standing,  walking, 
and  even  sitting  may  thereby  be  enfeebled  or  completely  prevented. 

The  muscles  of  the  neck  and  face  in  very  severe  and  extensive  cases 
may  also  be  affected,  as  may  the  muscles  of  the  ej/a^,  (onque,  throaty 
larpix,  diaphragm^  of  respiration,  and  of  the  heart  itself.  Involvement 
of  the  muscles  of  the  throat,  palate,  and  accommodative  visual  apjxi- 
ratus  is  a  characteristic  combination  in  diphtheric  palsy. 

Electrical  Changes, — Owing,  probably,  to  the  variable  amount  of  in- 
jury and  irritation  in  the  nerves,  electrical  tests  in  {X)lyneuritis  give  all 
possible  changes  from  the  normid  in  different  cases,  and  frequently  at 
different  periods  in  the  same  case.  Not  infrequently  in  the  early  days 
of  the  disease  electrical  excitability  to  faradic  and  galvanic  currents  is 
somewhat  increased.  This  lasts  but  a  short  time,  when  diminished 
fiiradic  response  is  presented,  and  may  be  attended  in  rare  instances  by 
voltaic  diminution,  a  purely  quantitative  change.  More  fre<iuently  and 
customarily,  as  faradic  excitability  diminishes,  the  voltaic  current  aug- 
ments in  power  and  eventually  presents  some  or  all  of  the  items  of  the 
reaction  of  degeneraticm  (see  p.  4()).  Complete  abolition  of  electrical 
res]K)nse  to  the  galvanic  current  is,  however,  rare,  ev(»n  in  the  severest 
cases.  Erb  lias  noticed  that  with  the  incrcjised  voltaic  res]K)nses  some- 
times myoideina  can  be  easily  pnKhiced.  A  shar|>  blow  across  the  mus- 
cles with  the  handle  of  a  jx^rcussion  hammer,  especially  near  the  tendin- 
ous ])ortions,  produces  localized  contraction  of  the  nuisele-fibers,  causing 
a  swelling  that  lasts  for  several  minutes. 

Muscular  atrophy  follows  the  muscular  enfeeblement,  which  in  its 
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turn  IS  usually  preceded  by  sensory  disturbances.  The  muscular  tone 
sinks  as  the  paralytic  ftnitures  develop  and  amyotrophia  is  promptly  added. 
In  rare  cases  the  loss  of  power  is  pronounced  and  yet  the  muscular 
masses  retain  their  usual  conformation  and  electrical  responses,  but 
gradually  their  swelling  curves  are  replaced  by  straight  lines  or  even  by 
hollows,  and  the  wasting  in  extreme  cases  denudes  the  bones  of  every- 
thing but  the  dermal  and  fibrous  struct urt»s.  A  polyneuritis  may  stop 
at  any  ]K)int  and  present  any  degree  of  intensity.  The  muscular  atrophy 
necessarily  sliows  corresponding  variations.  As  the  paralytic  features 
preponderate  in  the  extremities  and  particularly  in  the  distal  portion  of 
the  limbs,  the  amyotrophia  is  most  marked  in  the  same  positions.  We, 
therefore,  find  it  ordinarily  in  the  hands  and  feet,  in  the  forearm  and 
below  the  knee,  but  tliere  is  no  voluntarj'  muscle  that  may  not  be  in- 
volved, and  even  the  internal  viscera  are  not  immune.  In  some  cases 
a  thick  layer  of  subcutaneous  fat  or  an  edematous  condition  may  dis- 
guise the  wasting  of  the  muscles. 

Other  Motor  f>iMurb(tnc€8, — The  lack  of  muscular  balance  in  some 
cases  and  the  diminution  of  muscular  strength,  whenever  pronounced, 
may  be  attendeil  by  a  certain  amount  of  coarse  trenibUngj  which  is  likely 
to  appear  on  voluntary  effort  or  when  the  muscles  are  strongly  exerted. 
This,  taken  with  the  disturbe<l  sensation,  especially  in  the  fingers,  leads 
to  much  duvmnesa  in  the  smaller  coordinate  movements  of  the  hand. 
Most  patients  early  find  difficulty  in  picking  up  small  objects,  buttoning 
their  clothing,  etc.  For  similar  reasons  they  are  not  so  precise  in  the 
use  of  the  lower  extremities,  and  from  the  loss  of  sensation  in  the  feet 
they  sway  and  sometimes  fall  in  attempting  to  stand  with  closed  eyes. 
The  gait  may  also  appear  ataxWj  but  in  the  sitting  or  recumbent  posi- 
tion tiiese  patients  direct  the  movements  of  their  lower  extremities  with 
as  much  exactness  as  their  limited  }>ower  will  allow.  The  same  is  true 
for  the  movements  of  the  upper  limbs.  The  apparent  ataxia  must  usu- 
ally be  attributed  to  muscular  w'eakness.  Fibrillary  twitching  in  the 
atro])hic  nuiseles  is  frecjuently  seen.  Cramps  sometimes  occur  u]x>n 
effort  being  made  afler  a  period  of  rejK)se,  or  s|>ontaneously,  or  after 
the  use  of  a  comparatively  mild  faradic  current.  Patients  verj-  fre- 
(][uently  coinj)lain  of  cramps,  and  of  cramped  jx)sitions  when  such  do  not 
exist.  Hyperesthesia  and  otlier  sensoiy  troubles  probably  lead  to  such 
complaints. 

Contra ('turvj<  are  ver}'  prone  to  develop.  Their  disabling  character 
can  not  be  too  strongly  empliasized,  the  more  so  as  the  maljx>sition  to 
wiiich  they  give  rise  can  usually  be  prevented  by  projMir,  early  manage- 
ment. They  arise  :  (1)  In  ])ait  from  the  lack  of  balance  in  tlie  muscles 
on  the  two  sides  of  the  limbs ;  (2)  in  part  fmm  the  natural  tendency 
of  the  flexors  to  imjKise  u]K)n  the  joints  a  j)osition  of  demiflexion  ;  (3)  in 
j)art  from  the  action  of  gravity,  and  (4)  in  great  part  from  the  deveh)])- 
ment  of  the  muscular  fibrosis  and  fibrotendinous  retraction  in  the  mus- 
ch*s  incident  to  the  disease.  From  these  causes  the  foot-drop  bec*omes 
a  fixture.  Attempts  to  dorsally  flex  the  ankh^joint  are  stopjxid  abruptly 
by  the  rigid,  shortened  h(»el-tendon,  which  alone  impedes  the  joint's  move- 
ments.    A  similar  condition  is  often  j)resent  at  the  knee,  ell)ow,  wrist. 
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and  even  at  the  hip  and  shoulder.  In  many  cases  tenotomies  are 
eventually  required  to  enable  the  patient  to  put  the  heels  to  the  floor. 

Hie  R^exea. — ^The  cutaneous  reflexes  in  the  parts  aflected  by  a  poly- 
neuritis may  be  normal,  but  are  usually  diminished  in  activity  and 
sometimes  abolished.  The  tendon  reflexes  are  almost  always  diminished 
or  abolished  in  the  limbs  that  are  most  affected,  but,  of  course,  only  in 
the  muscles  that  suffer.  The  Achilles  jerk  may  be  abolished  and  the 
knee-jerk  present,  or  there  may  be  some  difference  on  the  two  sides  of 
the  body.  In  well-marked  cases,  however,  the  ankle,  knee,  wrist,  and 
elbow  reflexes  are  usually  greatly  diminished  and  often  w^anting.  Occa- 
sionally in  slight  cases,  and  then  usually  only  at  first,  the  reflexes  may 
be  very  active,  or  even  exaggerated,  but  clonus  is  never  encountered. 
The  organic  reflexes  governing  the  intestine  and  bladder  are  very  rarely 
impaired  and  practically  never  abolished.  Sphincteric  control  is,  there- 
fore, maintained. 

Sensory  Symptoms. — ^The  sensory  disturbances  of  polyneuritis  are 
usually  the  first  to  appear,  the  last  to  cease,  and  these,  even  more  than 
the  paralytic  features,  distress  and  worry  the  patient.  Most  cases  begin 
by  paresthesia  in  the  extremities,  which  the  patients  describe  by  such 
words  as  tingling,  numbness,  dumbness,  pins  and  needles,  coldness,  heat, 
crawling,  tickling,  and  similar  expressions.  They  shortly  notice  that 
tactile  impressions  produce  abnormal  sensatioUvS,  and  it  often  requires 
careful  questioning  and  examination  to  determine  whether  the  condition 
is  one  of  hypersensitiveness,  blunted  sensitiveness,  or  both  combined. 
A  light  stroke  with  a  feather  may  give  rise  to  a  distmct  sensation  of 
tingling,  when  the  patient  can  not  tell  whether  he  has  a  small  ol>jcct, 
such  as  a  pin,  between  the  tips  of  his  fingers  and  thumb,  or  may  not  be 
able  to  recognize  such  a  familiar  object  by  the  sense  of  touch.  As  a 
rule,  these  sensory  disturbances  are  persistent  when  once  established,  and 
only  change  gradually  for  the  better  or  woi*se.  In  extent  they  present 
the  greatest  differences,  depending  upon  the  ac^tivity  of  the  neuritis  and 
its  dunition.  Commencing  usually  in  the  finger-tips  and  in  the  toes  and 
soles  of  the  feet,  they  gradually  extend  up  the  limbs,  enveloping  them 
as  if  they  were  submerged  in  some  loose  material  like  cotton  or  shavino^. 
Commonly  the  disturbance  does  not  go  above  the  elbow  and  knees,  but 
may  reach  the  roots  of  the  limbs  and  invade  the  trunk.  In  a  number 
of  cases  similar  paresthesias  are  felt  in  the  face,  Hj)s,  and  tongue  at  an 
early  stage  of  the  malady. 

As  the  disease  advances,  these  persistent  subjective  sensory  symj)- 
toms  become  aggravated  and  frequently  marked  by  crises  of  intense 
suffering,  which  are  usually  of  the  same  character  in  a  given  case,  but 
vary  widely  in  different  patients.  One  will  complain  of  the  most  intense 
pain  ;  another  suffers  with  burning  sensjitions  and  wants  cold  apj)lied  ;  a 
third  feels  that  the  extremities  are  cold  to  freezing  and  in  a  warm  room 
bundles  them  with  woolens.  As  a  rule,  \vhen  pain  or  sensory  suffering 
is  pnmounced  it  is  most  markc^d  in  the  lower  extremities.  It  often 
deprives  the  patient  of  sleep  and  is  an  exhausting  element  in  the  ease. 

Sensibility  to  touch,  pressure,  painful  impressions,  and  teni])erature 
may  also  undergo  marked  changes,  which  are  infinitely  varied.     The 
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cutaneous  sensatious  are  disturbed  in  areas  roughly  corresponding  to  the 
paresthetic  distribution  and  the  motor  loss.  Early  in  these  cases,  when 
the  irritative  conditions  in  the  nerve  are  probably  at  their  maximum, 
there  is  a  tendency  to  hypei'esthesia.  The  patients  may  complain  that  their 
stockings  feel  as  though  full  of  knots,  that  the  bedding  feels  as  if  made  of 
roj>es,  and  in  various  phrases  express  the  exaggerated  modifications  of 
touch.  Light  contact  may  be  painful.  Pressure  on  the  ner\'e-trunks  and 
on  the  muscular  masses  usually  develops  marked  tendcnieJiSy  and  in  severe 
cases  may  evoke  a  painful  crisis.  In  many  marked  cases  some  dissocia- 
tion of  cutaneous  sensations  is  observ^ed.  The  iMiin  and  temperature 
sensations  may  be  diminished  more  than  tactile  impressions,  or  touch 
may  be  abolished,  the  contact  giving  rise  to  pain  or  discomfort,  which 
may  not  be  properly  located.  In  cases  where  the  local  conditions  of 
wasting,  anesthesia,  and  electrical  tests  indicate  marked  nerve-degenera- 
tion, tlie  patient  may  still  complain  of  pains,  burning,  etc.  In  late  cases 
anesthetic  features  are  nearly  always  prt^sent,  but  it  is  rare  for  them  to 
reach  a  complete  degree.  Some  nKxlifications  of  the  muscular  and  joint 
s(uise  are  also  encountered,  so  that  the  blindfolded  patient  may  have  un- 
certiiin  knowk^lge  of  the  position  of  the  limbs.  The  transmission  of 
all  forms  of  cutaneous  sensation  may  be  retarded. 

Various  toxic  substances  differ  in  the  scnsorv  disturbances  thev  pro- 
duce.  Some,  with  alcohol  and  grip  at  the  head,  ])roduce  marked  painful 
disorders  of  sensation  ;  while  others,  of  which  lead  and  diphtheria  are 
the  chief,  mainly  cause  motor  imjwiirmeut, — ^another  argument  for  the 
central  location  of  the  disturbing  element. 

Ocular  Symptoms. —  I  'ision. — A  mong  the  special  senses,  that  of 
vision  is  the  one  princijially,  if  not  alone,  aifected.  Many  of  the  sub- 
stances capable  of  producing  a  polyneuritis  also  engender  a  toxic 
amblyopia.  These  are  especially  alcohol,  lead,  arsenic,  and  the  carbon 
gases.  (For  the  special  sym])toms  which  jK»rtain  to  them,  reference 
should  be  made  to  p.  101,  and  to  special  works.)  It  must  be  borne 
in  mind  that  even  a  pronounced  optic  papillitis,  retracted  fields,  color 
s(»otomata,  and  (M)nsid(*rably  reduced  vision  may  fail  to  attract  a  patient's 
attention  and  must  be  intelligently  sought.  In  the  toxic  cases  the  con- 
dition is  bilateral  and  symmetrical,  and  usually  of  insidious  develop- 
ment. 

Motion. — Scjuint  and  diplopia  have  been  noted  as  frequently  as  once 
in  ten  times  in  diphtheric  neuritis  (Keniak)  and  occur  also,  but  less 
frequently,  in  the  alcoholic  form.  They  are  due  usually  to  a  neuritis 
of  the  oculomotor  nerves,  but  som(»times  to  juidear  involvement,  when 
they  are  conmionly  attended  with  a]K)j)loctic  features  and  are  of  sudden 
onset.  The  motor  ner\'es  of  the  (*y(»ball  may  be  affected  equally  or 
singly,  producing  corresponding  deviations,  ptosis,  etc.  Commonly 
single  muscles  are  ])anilyzed,  a  complete  ophtlialmoplegia  being  usually 
of  nuclear  origin. 

The  PiipiU. — In  rare  cases  of  polyneuritis  the  pupils  have  been 
affected.  Dilatation,  contraction,  and  inequality  have  been  noted  by 
various  observers.  The  ])uj)illary  reflexes,  however,  are  unimpaired, 
and  the  Argyll-Robertson  phenomenon  is  not  seen. 
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AccommodcUion  is  often  disturbed  in  diphtheric  neuritis,  of  which 
it  is  one  of  the  most  constant  symptoms.  Here,  too,  the  pupils  remain 
active.  As  a  result  of  the  paralysis  of  accommodation  vision  for  near 
objects  is  reduced.  This  can  be  detected  even  in  very  yoim^  children 
by  asking  them  to  note  a  pin-hole  in  a  calling  card.  For  older 
patients  printed  characters  are  blurred  and  illegible. 

Trophic  and  General  Conditions. — In  addition  to  the  muscular 
atrophy,  the  trophic  disturbance  is  manifest  in  the  extremities,  especially 
toward  the  digits.  The  skin  is  ill-nourished,  cold,  muddy  in  com- 
plexion, often  turgid  and  reddened.  It  is  often  glossy  alx)ut  the  nails 
and  the  fingers  are  tapered  with  overhanging,  claw-like  nails,  which  the 
patient  sometimes  refuses  to  trim  owing  to  the  tenderness  and  hyperes- 
thesia. Edema  is  not  infrequent  and  rarely  an  extra  deposit  of  fat  is 
encountered,  but  ordinarily  the  fat  disappears  early.  Perspiration  is 
reduced,  or  more  rarely  increased,  ctmsing  a  sodden  cruml>ling  of  the 
epidermis.  The  nails  and  hairs  may  become  coarse,  stiff,  and  fragile. 
Herpetic  eruptions^  erythema,  and  ulcerations,  so  frequent  in  an  ordinary 
neuritis,  are  very  uncommon. 

The  general  nutrition  is  usually  greatly  reduced  and  slight  elevations 
of  temperature  are  common.  In  the  infectious  forms  fever  may  naturally 
be  exjXHJted.  The  prolonged  toxic  or  cachectic  state,  which  asually 
antedates  the  onset  of  the  polyneuritis,  accounts  for  nmch  of  the  physi- 
cal depression,  but  some  of  it  is  apparently  due,  and  its  continuance  is 
partly  attributable,  to  the  lowered  functional  activity  that  pervades  the 
entire  nervous  system.  In  severe  and  prolonged  cases  difficulty  in 
swallowing,  an  inactive  stomach  and  intestine,  a  weakened  heart  and 
failing  circulation,  the  continuance  of  pain,  with  perhaps  insomnia  and 
mental  disturbance,  produce  a  marantic  depression  that  ends  fatally  or 
destroys  resistive  power  against  acute  infections  such  as  pneumonia. 
But  asually  the  general  state  (sm  be  mainUiined  at  a  satisfactory  level. 

Mentcd  Symptoms. — Following  Korsakoff,  a  number  of  writers  have 
sought  to  delimit  a  psychosis  peculiar  to  jx)lyuenritis.  It  was  p)inted 
out  bv  Colella^  thfit  such  mentjil  disturbance  occurrcHl  onlv  when 
the  patient  was  hereditarily  neuropathic.  Among  others,  Ferrari  ^  has 
shown  rather  conclusively  that  this  so-c^1Uk1  polyneuritic  psychosis  is 
merely  the  mental  state  that  marks  chronic  poisoning  by  alcoliol,  lead, 
and  other  toxic  substances,  and  has  something  in  C4)mmon  with  the  con- 
fiLsional  insanity  that  sometimes  follows  infectious  fevers.  Charcot 
maintained  that  it  was  related  solelv  to  alcohol.  However,  the  associa- 
tion  of  mental  disturbance  with  polyneuritis  is  extremely  conuuon  and 
in  slight  degrees  is  easily  overlooked.  It  is  most  often  (Micountered  in 
the  alcoholic  variety,  then  in  lead  cases  and  the  infectious  multiple 
neuritides.  In  some  cases  the  mental  condition  prece<l(Ns  thii  appearance 
of  neuritic  phenomena,  but  more  commonly  follows  the  onset  of  the 
polyneuritis  and  develops  progressively  with  it.  It  is  first  manifest  in 
a  change  of  temperament  and  chamcter.  The  patient  becomes  irritable, 
capricious,  and  exacting,  or  may   show  apathy  and  indolence.     This  is 

^  **Revi8ta  Sperimentale, "  vol.  xx.  ^  ^  Alienist  and  Nenrolop:ist, "  Jan.,  1896. 
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attendcHl  or  followed  by  loss  of  sleep  and  the  nights  are  often  marked  by 
agitation  and  vague  alarm,  which  subside  with  -the  day,  to  return  at 
evening.  Hallucinations  develop  its  the  malady  advances  and  may 
lead,  in  the  depressed  and  apprehensive  mental  state,  to  impulsive  acts 
of  a  self-protective  or  defensive  character.  The  patient  may  thus  attack 
or  abuse  those  about  him  or  set»k  safety  in  flight.  These  marked  men- 
tal sympt<>ms  may  still  subside  toward  morning,  but  finally  in  some 
cases  the  delirium  jwrsists  night  and  day.  When  this  cerebral  condition 
occurs  it  usually  apjHiars  comjmnitively  early  in  the  case,  and  corre- 
spcmds,  jwrliaps,  to  the  irritative  features  that  have  been  indicated  in  the 
more  distant  nervous  apparatus.  Convulsions  sometimes  more  clearly 
and  emphatically  demonstrate  the  cortical  irritation. 

As  the  paralytic  features  develop  in  the  limbs,  a  partially  demented 
condition  obtains  for  the  cerebrum.  Often  the  period  of  delirium  and 
excitement  is  not  evolv(Hl,  and  the  depressed  mental  condition  is  insidi- 
ously developed  primarily.  This  is  marked  most  jmrniinently  by  a  for- 
ge(fulnon<  whi(;h  pertains  to  the  immediate  j)ast  ex|)erience8  and  does  not 
notably  disturb  the  ])atient's  recolh^ction  of  events  and  conditions  prior 
to  the  illness.  Such  a  patii^nt  may  tidk  nitionally  and  logically  on  every 
j)osaible  subject,  but  is  likely  to  forget  what  he  has  said  or  heard  only  a 
few  moments  previously,  and  rt»|)eats  remarks  and  questions  at  inter\''al8 
of  a  few  minutes  or  tells  the  same  storj'  over  and  over.  Because  of 
this  amnesia  he  is  fn^quently  at  fault  as  to  the  day  of  the  week  or  month, 
or  even  the  hour  of  the  day,  and  may  be  unable  to  tell  at  noon  what 
he  had  for  breakfast.  This  is  in  most  striking  contrast  with  the 
patient's  ability  to  remember  the  slightc^st  details  of  his  early  life,  with 
his  appan»nt  eonsc^iousness  of  his  surnamdings,  and  with  his  ability  to 
logi«illy  assoiMate  iacts  pn^sented  to  him. 

In  addition  one  often  observes  what  at  fii'st  would  seem  to  be  the 
play  of  a  dis(*ased  imagination.  These  patients  may  assert,  jx»rhap8 
when  already  confined  to  IhhI  for  months,  that  the  dav  l)efore  they  made 
a  long  journey,  of  which  they  give  endl(»ss  and  minute  details,  name 
persons  encountenHl,  repeat  convcTsjitions  held  and  business  transacted, 
when  they  were,  in  fact,  unal)le  to  turn  over  in  bed.  Such  tales  are  re- 
countcHl  in  the  most  ordinary  way,  without  the  slightest  excitement,  and 
completely  forgotten  in  a  short  time.  If  we  analyze  them  we  find  a 
ma«ss  of  mor(»  or  less  definite  incidents  or  pnqx)ses  transfernnl  from  the 
pati(»nt's  jMist  life  and  bn)ught  down  to  the  date  at  which  they  are  re- 
cxnmted,  the  inter\^ening  time  having  disapjx^ared.  Patients  will  speak 
of  having  just  seen  relatives  long  d(»ad,  or  give  directions  for  the  enter- 
tainment of  tiiose  jwrsons  wlm  maybe  in  distant  parts  of  the  world.  If 
their  attention  is  eall(Hl  to  th(»se  (liscre]>anei(»s  they  first  tr}^  to  maintain 
their  statements,  but  readilv  become  mentally  confused  and  uncertain. 

This  amnesic  mental  condition  may  l)e  d(»velo])e<l  in  all  grades  of 
intensity,  and  may  even  pr(H*e(Hl  to  complete  dementia  and  a  fatal  termina- 
tion. The  IkkHIv  strtMigth  and  powers  of  assimilatiim  usually  art^  cor- 
respondingly depraved.  The  mental  disorder  passes  away  as  the  case 
mends,  and  the  mind  is  usually  perfectly  clear  before  the  peripheral 
apparatus  is  fully  restored. 
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Course  and  Special  Forms. — Polyneuritic  cases  present  many  clin- 
ical varieties  and  some  sjKJcial  forms.    An  ordinary'  case  may  Ikj  outlined 
as  follows  :     The  first  complaint  is  of  tingling  or  fonnication  in  the  feet 
aiul  legs,  with  occasional  pains.     After  a  few  weeks  the  hands  and  fort^ 
amis  are  similarly  affected  and  some  slight  loss  of  muscular  strength  is 
T^'ognized.     The  sensory  and  motor  troubles  increase.     Pain  becomes 
more  prominent  and  the  jxiralytic  features  invade  the  thighs,  hips,  and 
periiaps  the  trunk  and  arms.     After  al)out  eight  weeks  the  malatly  is 
full-fltHlged.     The  patient  now  walks  with  the  higli  action,  the  muscles 
of  the  extremities  are  notably  wasted  and  give  the  electrical  reacti(m  of 
degeneration,  foot-drop  and  wrist-drop  are  well  marked,  and  the  reflexes 
are  diminishe<l  or  abolished.     The  patient  is  uncertain  on  his  feet,  the 
le^  and  feet  readily  become  edematous,  red,  and  livid  ;  with  clostnl  eyes 
ho  sways  and  perhaps  falls.     In  bed,  from  the  wt^akness  in  the  arms 
and  trunk,  he  can  not  gain  the  sitting  posture  without  help.     The  mus- 
cles and  ner\'e-tnmks  are  sensitive  to  pressure ;  there  is  some  anesthesia 
or  at  least  much  blunting  and  retartlation  of  the  cutaneous  sensations, 
and  much  sensitiveness  in  certain  cases.     The  skin  is  drv  and  thinned 
about  the  digits  and  base  of  the  nails.     At  this  time  mental  disturb- 
ance is  likely  to  appear.     Afler  this  state  is  reached  the  case  remains 
alnuist   stationary  for  several  months;   then  the  sensory  disturbances 
diminish  slowly,  the   pains   decrease,  the   anesthesia   disappi»ars ;   the 
Diuscles  r^ain  their  former  pro{K)rtions,  strength,  and  reactions ;  the 
reflexes  reappear,  and  full  recovery  is  established,  after  about  twelve 
months  from  the  onset  of  the  disease.     Verv  often  anesthetic  areas  be- 
come   hyperesthetic  and  the  pains  increase  as  regeneration  passes  down- 
ward.    In  some  instances  the  disease,  inst<»ad  of  coming  to  a  standstill, 
progresses  to  a  fatality  by  involving  the  muscles  of  the  tnmk,  of  respira- 
tion,   deglutition,  and  cirtndation.     Death  results  from   pncnmiogjistric 
involvement.     In  other  cascjs  the  development  of  fil)r()tendin(>us  con- 
tract i^ires  disables  the  patient  after  convalescence  until  surgically  relieveil. 
-Igain,  the  progress  of  the  disease  may  be  much  varied.     It  may  com- 
meticre  insidiously  and  then  advance  with  great  rapidity,  or,  commencing 
suddenly,  quickly  reach  its  maximum  and  then  slowly  or  quickly  sub- 
sidt^.      When  atrophy  is  well  marked,  restoration  is  always  a  tcnlious 
afTixir.    As  a  rule,  in  the  cases  that  recover  full  health  is  regained,  but 
in  131  few  cases  localized  atrophies  remain  permanently. 

Other  clinical  varieties  depend  on  the  location  of  the  prominent 
symptoms  of  the  disease.  The  cranial  nerves,  the  upper  extremities,  or 
the  lower  limbs  may  be  most  affected.  Some  cases  show  a  ])rep<)n- 
denince  of  motor  disabilitv,  others  of  sensory  disturbance.  The  rare 
causes  marked  at  first  by  increased  reflexes,  increascnl  electrical  responses, 
mar/ke<l  hyperesthesia,  and  jKThaps  a  t(*ndency  to  delirium,  must  not  be 
overJ<x>ktHl. 

In  addition  there  is  a  small  group  of  verv-  acute  cases  in  which  the 

diJttiso,  beginning  in  the  feet  and  legs,  nipidly  invades  the  thighs,  the 

^'*lv ,  the  upper  extremities  (comnu'ncing  in  the  fingers  and  gnulually 

i^^**ng  up  the  limbs  to  the  shoulder),  and,  finally  involving  the  dia- 

^^^^m  and  the  bulbar  nerves,  reaches  a  fatal  termination  in  from  six 
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to  twenty  days.  By  some  writers  tliis  form  is  considered  identical  with 
Landry's  paralysis,  but  must  be  distinguished  from  it  by  the  disturb- 
ance of  sensation  and  reflexes  and  the  post-mortem  presence  of  changes 
in  tlie  ner\^e-trunks. 

Certain  toxic  elements  cause  a  polyneuritis  marked  by  peculiar  and 
even  characteristic  symptom  groups  tliat  merit  brief  attention. 

The  alcoholic  form,  besides  being  the  most  usual  polyneuritis, 
presents  with  considerable  uniformity  the  following  features :  The 
lower  extremities  arc  the  most  aifected,  and  the  painful  sensor}'  dis- 
turbances reach  their  highest  muge  in  this  toxic  state.  They  are  pro- 
portionately much  more  pronounced  than  the  paralytic  conditions.  The 
paresthesiae  are  particularly  intense  and  intolerable.  The  nmscles  and 
nerves  are  especially  sensitive,  and  cutaneous  hyperesthesia  is  exquisitely 
developed.  The  high-acticm  gait  is  usually  well  marked,  as  the  exten- 
sors of  the  leg  are  generally  aflected  with  the  muscles  below  the  knee. 
Atrophy  is  well  marked  and  the  tendency  to  fibrotendinous  contracture 
is  very  strong.  Involvement  of  the  ocular  muscles  is  comparatively 
frequent  and  bilateral  scotomatous  amaurosis  is  common.  Of  all  forms, 
alcoholic  polyneuritis  furnishes  by  far  the  greatest  number  of  cases  of 
mental  disturbance.  Recovery  is  comparatively  rapid  if  alcohol  can  be 
withdrawn.  Rela])ses  are  probable,  and  a  single  indulgence  before  the 
disease  is  definitely  at  an  end  may  cause  the  most  startling  reappearance 
and  exaggeration  of  all  the  former  symptoms. 

Lead-palsy  in  typical  cases  presents  some  or  all  of  the  following 
conditions :  It  usually  comes  on  after  prolonged  exposure  to  infection, 
through  the  patient's  ocM^upation,  or  by  the  use  of  drugs  and  cosmetics, 
or  by  drinking  contaminated  water.  The  source  of  the  lead-|x>isoning 
is  often  extremely  puzzling  and  requir(»s  the  most  painstaking  search. 
The  paralytic  features  are  usually  preceded  by  colics  and  constij>ation, 
and  may  develop  at  a  long  period  of  months  after  the  patient  has  been 
removed  from  the  source  of  infection.  In  other  cases  the  administnition 
of  alkaline  icKlids  to  one  impregnated  with  lead,  but  showing  no  markc»d 
symj)t()ms  of  it,  may  precipitate  the  neuritis.  The  u])j)er  extremities 
are  first  and  almost  exclusively  affected.  The  distribution  of  the  palsy 
is  practically  symmetrical,  but  the  right  hand  is  most  disabled  in  right- 
handed  patients,  the  oj)j)osite  hand  in  the  left-handed.  Sc»nsorj'  dis- 
turbance in  the  hands  is  practically  absent,  but  if  the  legs  are  affectcnl 
cutaneous  sensiinlity  is  changed  and  i>ains  are  usually  present  below  the 
knees.  Tlu*  muscular  wasting  is  prominent,  and  in  some  cases  seems  to 
be  the  primal  disonler,  bringing  these  cases  into  apparent  relation  with 
the  essential  myopathies.  Most  cases  show  the  wrist-drop  feature,  but 
arm  and  shoulder  types  may  be  encountered  alone  or  may  be  gradually 
added  to  the  first  form,  establishing  an  ap]>earance  of  rt^lationship  with 
the  spinal  myopathies.  The  muscles  of  the  larv'nx  are  frequently 
affected,  as  shown  by  aphonia.  Th(»  retroc^rpal  tumor  is  usually 
deveh)]Kd.  Ocular  disturbances  are  frequent,  and  due  to  optic  neuritis, 
from  which  sudden  blindness  mav  occur.  When  the  tnink  and  bulbar 
musckis  are  involved,  the  outlook  is  better  than  in  the  alcoholic  variety. 
The  course  is  usually  insidious  at  the  beginning  and  protracted  throughout 
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Lead-palsy  also  has  its  associated  mental  disturbance.  In  rare  cases 
this  resembles  the  one  so  usual  in  alcoholic  polyneuritis  sketched  at  page 
306,  with  marked  visual  hallucinations  and  amnesia.  Lead,  however, 
has  its  own  cerebral  disorders.  These  are  an  acute  mania  and  a  condi- 
tion that  presents  all  the  somatic  indications  of  general  i)aresis,  but  is 
usually  markeil  by  mental  sluggishness  and  is  devoid  of  the  expansiveness 
of  true  paretic  dementia.  In  addition  lead  may  engender  general 
cerebral  affections  by  its  action  on  the  circulation,  mainly  by  the  arterio- 
sclerosis and  kidney  disorders  it  induces.  Delirium,  convulsions,  coma, 
hemiplegia,  and  combinations  of  these  are  encountered  in  plumbism. 

Diphtheric  Paralysis. — ^The  term  paralysis  is  selected  pur|K>sely, 
as  a  neuritis  can  not  always  be  demonstrated  in  these  cases.  H<x;hhaus 
found  only  the  muscles  affected,  and  Babinski,  in  rabbits  paralyzes!  by 
injections  of  the  toxins  derived  from  the  Klebs-Loffler  bacillus,  found 
no  changes  whatever.  In  certain  cases,  however,  the  periaxial  neuritis 
is  clearlv  demonstrable.  What  the  conditions  are  that  determine  a 
neuritis  in  one  case  and  leave  no  trace  in  others  can  not  now  be  stated. 
The  result  in  both  instances  is  undoubtedly  ilue  to  the  action  of  the 
toxins  evolved  in  the  life-history  of  the  bacillus  of  diphtheria.  Diph- 
theric palsy  may  appear  after  all  forms  of  the  initial  malady,  what- 
ever its  ap})arent  intensity  or  bodily  location.  It  seems  to  be  rather 
more  common  in  adult  cases,  perhaps  because  the  palatal,  pharyngeal, 
and  pneumogastric  involvement  in  infants  may  lead  to  a  fatal  termina- 
tion without  being  attributed  to  a  nerve-lesion.  Ordinarily,  it  api)ears 
during  convalescence  in  from  one  to  three  weeks  aftiT  the  diphtheria 
has  subsided,  but  may  develop  within  a  day  or  two  of  the  appearance  of 
the  pseudomembrane.  The  muscles  of  the  soft  palate  and  the  phar^'iix 
are  the  first  to  suffer,  as  a  rule,  and  the  paralysis  may  extend  to  the  lips, 
cheeks,  and  tongue.  If  it  spreads  farther,  the  logs  next  suffer.  The 
knee-jerks  are  ofl^n  abolished,  even  before  the  palate  is  disturbed.  The 
upper  extremities  and  the  trunk  are  invaded  only  in  excej)tional  cases. 
The  muscles  of  the  neck,  on  the  contrary,  are  frequently  w^eakened,  so 
that  the  head  may  roll  about  helplessly  on  the  shoulders.  The  affected 
muscles  rarely  waste  and  contractures  hardly  ever  develoj).  Sensory 
changes  consist  of  insensibility  in  the  affected  parts,  as  in  the  pharynx, 
larynx,  etc.  Much  pain  and  painful  paresthesia  are  wanting.  This 
leads  to  some  ataxia  in  the  extremities  and  is  marked  by  Romberg's 
sign.  At  the  time  the  palatal  difficulties  apj)ear  there  is  usually  some 
loss  of  visual  acuity,  esj^ecially  for  near  objects,  which  is  due  to  the 
characteristic  paralysis  of  accommodation,  but  the  pnj)ils  do  not  fail  to 
act.  Strabismus,  double  vision,  and  ptosis  are  not  uncommon.  In 
adults,  sexual  im|K)tence  is  frecjuently  developed.  Mental  syinjitouis 
almost  never  occur.  Diphtheric  palsy  is  of  rapid  development  and 
usually  terminates  in  recovery.  If  only  the  palate  is  affect(Ml,  cure  is 
reached  in  two  or  three  weeks  ;  in  more  generalized  forms  the  disease 
is  prolonged  to  three  or  four  months,  or  even  to  a  year  in  severe  eases. 
If  death  occurs,  it  may  be  attributable  to  the  cachexia  and  inanition  from 
inability  to  swallow  or  may  be  caused  by  pneumogastric  jiaralysis.  In- 
spiration pneumonia  is  also  likely  to  carry  off  the  patient.     In  very  rare 
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cases  of  diphtheric  ])alsy  the  paretic  features  arc  fleeting,  and  change 
from  place  to  place  or  di.sap])ear  and  return.  The  whole  clini(»I  story 
of  diphtlieric  palsy  is  consistent  with  the  slight  or  su{)erficial  or  dynamic 
character  of  the  nervcvlesion  in  the  various  cases. 

ErythromelaJGriB'  i«  Ji  variety  of  multiple  neuritis  affecting  princi- 
pally the  plantar  nerves,  and  first  described  by  Weir  Mitchell  as  a 
vasomotor  neurosis.  It  usually  attacks  men,  and  is  worse  at  night  and 
after  walking.  The  fcict  become  intensely  re<l  and  show  some  swelling. 
The  jyain  is  of  a  burning  sort  and  the  attending  pt»rsj)iration  may  be 
profuse*.  Heat  aggravates  and  e^)ld  relieves  the  distress.  An  eh»vattd 
position  of  the  feet  also  affords  relief.  Walking  may  become  so  painful 
as  to  Ik?  impossible.  Trophic  disturbance  in  the  skin  in  severe  ca<es  is 
encountertKl.  The  con<lition  may  get  well  sjK>ntaneously  or  be  very 
persistent.  Rest  in  bed,  electricity,  massage,  and,  in  protracted  cases, 
excision  of  the  iKjsterior  tibial  nerve  have  been  advised. 

Beri-beri,  or  kakke,  is  a  ])olyneuritis  that  apparently  de|H*nds 
U]K)n  a  sjK'cifie-  infeeti(»n.  Sevend  investigjitors  have  foun<l  various 
mi(;ro-org:niisms  which  th(»y  have  thought  to  1m»  the  {Hithogenic  agents, 
but  there  is  as  vet  a  lack  of  uniformitv  and  continuation.  Inhere  are 
thosti  who  insist  that  it  is  due  to  carbonic  gas  ]N)isoning.  Others  have 
attributed  it  to  a  diet  of  flsli  or  rice.  It  aris(»s  when  people  are  huddled 
together  in  prisons,  barnieks,  or  on  shipboard,  and  is  ])articularly 
(*!ommon  in  China,  Ja])an,  and  India,  and  in  South  and  Centnd 
Ameri(^i.  It  is  markcnl  by  paralytic  and  atrophic  disonlers,  t'siK-cially 
in  the  lower  limbs,  and  jKirtieularly  in  the  antennexternal  leg  nniscles, 
])r<Mlu(^ing  the  elianieteristic  gjiit.  The  phrenic  and  pneinnogsistric 
nerves  suffer  early,  and  respinitory  and  eanliac  symptoms  are  promi- 
nent. Tlu»  fac(»  and  tongU(»  are  freciuently  att*ected.  The  wnsor}'  dis- 
onlers are  mjiinly  anc^sthesia  and  severe  lightning-like  jmins.  Edema 
of  the  lower  extremities  is  oft<*n  v<Ty  great.  It  may  also  invade  the 
trunk  and  fl(HMl  its  (iivities.  Tlu*  knee-jerks  are  lost  earlv.  Then^  is 
fretiuently  right  eanliac^  dilatation,  nipid  heart  action,  and  nuirmnrs 
over  the  l)ase.  Mental  disturbiinee,  similnr  to  that  in  alcoholic  msi'S, 
is  fre(jU(»ntly  observed.  All  degnn's  of  severity,  fixmi  simple  weakening 
of  the  lower  extremities,  with  (^inlia(^  palpitation,  to  a  ]K»rnicious  acute 
form,  lik(»  an  acute  as(»ending  myelitis  that  rims  to  a  fatal  UTmination 
in  a  few  days  an*  presented.  InterniHliatt'  varieti(»s  may  hv  marked 
most  by  atrophy  or  by  (nlema,  and  are  V(TV  long  in  recovering,  with 
death  always  likely  fnmi  pneumogastric  atvidents.  A  large  projK)rtion 
of  eases  have  intestinal  panisit(»s. 

Leprous  Neuritis. — The  invasion  of  the  nerves  by  the  lepnms 
bacillus  sets  np  a  multiple  neuritis.  Then'  is  a  marked  tendency  to 
fibn)id  prolifeniti(m  in  the  nerve-trunks,  which  often  In^eome  mnlidar, 
and  eventually  the  bacilli  disaj)jHnir.  The  s|nnal  <»onl  is  also  invaded 
by  th<^  Imcillus  (Souzii,  Martins),  and  pn'S(»nts  centnd  cavities,  c»sjHH'ially 
in  the  jM)sterior  horns  and  gray  commissure.  The  prominent  si»nsory 
disturbance  is  anesth(»sia,  which  occurs  in  discn»te  plaques,  favoring  in 
loc^ition  tli(»  hands,  feet,  forearms,  legs,  and  face.  By  spn»ading,  an 
entire  member  or  a  large  |K>rtion  of  the  IkkIv  may  l)ec*ome  anesthetic, 
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and  the  deep  parts,  muscles,  bones,  etc.,  are  also  involved.  Muscular 
atrophies  are  comiwiratively  slight,  and  most  affect  the  small  muscles  of 
the  hands,  feet,  and  face.  Atrophic  conditions  in  the  hands  and  f(»et 
lead  to  mutilations  of  the  extremities.  Fingers,  toes,  and  even  hands 
and  feet  necrose  and  are  cast  off.  The  evolution  of  the  neuritis  is 
extremely  slow,  and  may  extend  over  a  score  of  years. 

In  some  cases  a  dissociation  of  cutaneous  sensation  is  encountered 
similar  to  tliat  of  syringomyelia,  espiHjially  of  the  Morvan  ty|)e,  and 
pn>bably  due  to  the  cord  lesions  previously  noted. 

Diagnosis. — ^The  diagnosis  of  a  (sise  of  well-marked  multiple  neu- 
ritis, based  upon  a  fairly  full  history  and  a  dehiiled  examinaticm,  can 
hardly  be  missed ;  but  in  the  early  cases,  when  a  diagnosis  is  of  most 
importance,  it  is  frequently  extremely  difficult  Tlui  major  items  upon 
which  it  then  rests  are  the  motor  and  sensory  symptoms,  their  sym- 
metrical distribution,  their  predominance  in  the  ends  of  the  extremities, 
the  more  marked  afftH3tion  of  the  extensors,  the*  modification  of  the 
reflexes,  the  tenderness  of  nerve-trunks  and  musck»s,  and  the  history 
or  presence  of  some  toxic  agent  capable  of  pnKlueing  the  neuritis.  A 
multiple  neuritis  may  be  confounded  with  sevenil  disejises  of  the  spinal 
ooni,  especially  jwliomyelitis  anterior  and  l()C4)niotor  ataxia.  Tlie  fol- 
lowing differential  tables  may  help  to  distinguish  them : 


POLIOMYEUTIS. 

Most  frequent  in  children. 
Onset  abrupt 
Embraces  entire  limbs. 
Not  usually  symmetrical. 
Immediate  tendency  to  imi)rovement. 
Sensoiy  symptoms  slight  or  absent. 
No  mental  symptoms. 
UsmiUy  leaves  some  deformity. 


Multiple  Neuritis. 

In  adults. 

Insidious. 

Begins  in  ends  of  liniljs. 

Symmetrical. 

Gnidual  (extension. 

Sensory  distur})unee  early  and  persistent. 

Mental  synii)touis  common. 

Recovers  comi)lett4y. 


Locomotor  Ataxia. 
Girdle  pains  and  lightning  pains  early. 

Nerve-trunks  often  insensitive. 

Muscular  sense  disturbed  early. 

Amyiitrophia  and  reaction  of  degenera- 
tion absent. 

Peculiarity  of  gait  due  to  incoiirdina- 
tion  and  irrespective  of  muscular 
strength . 

Strikes  heels  first  and  does  not  follow 
stniight  line. 

Circulation  and  trophic  condition  of 
limbs  normal. 

Perforating  ulcers,  joint  lesions,  and  oste- 
opathies are  CH)mmon. 

Argyll-Robertson  phenomenon  usual. 

Optic  atrophy  common. 

Vesical  trou}>les  frequent 

Gastric  and  intestinal  crises. 


Multiple  Neuritis. 

No  girdle  pains ;  lightning  pains  infre- 
quent. 

Usually  oversensitive  and  often  thick- 
ened. 

Only  slightly  disturbed  or  intact. 

Develop  early. 

Due  to  paresis  and  proportionate  to 
loss  of  powtT. 

Strikes  t-oes  and    ontcT  border  of  foot 

first  and  walks  in  straight  line. 
Edema,  lividity,  and  e])ithelial  changes. 

Rare  or  unknown. 

N(^ver  prescMit. 

Rare,  bnt  toxic  amaurosis  frequent. 
Ver>'  exceptional. 

Dyspepsias  from  toxic  causes,  consti- 
pation from  lead,  et<;. 
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Fecal  incontiQeoce  common.  Only  in  acute  pernicious  cases  and  in 

stuporous  states. 

Sometimes  followed  by  paretic  dementia.  Often  accompanied  by  mental  disturb- 
ance. 

Of  slow  evolution,  requiring  years.  Of     insidious,    progressive     develop- 

mentj  rc(iuinng  months. 

Incurable.  Recovers  if  patient  survives. 

Syphilis  usually  in  the  history.  Antecedent  intoxications,  infections,  and 

cachexias. 

MyelUw  is  distinguished  from  polyneuritis  by  the  girdle  pains,  the 
paraplegia,  the  anesthesijis,  the  retention  of  electrical  responses  in  many 
of  the  pamlyzed  muscles,  and  the  presence  of  the  deep  reflexes,  which 
usually  are  extremely  exaggerated.  In  this  disease  bedsores  are  com- 
mon ;  in  polyneuritis  well-nigh  unknown.  The  sphincters  are  usually 
beyond  ordinary  control  in  myelitis  and  practically  unaffected  in  neuritis. 

Hysteria  is  sometimes  confounded  with  polyneuritis,  and,  indeed,  both 
may  be  present  in  the  same  patient,  but  should  none  the  less  be  separately 
recognized.  The  pain  in  hysteria  lacks  sincerity  of  facial  expres- 
sion and  the  deep  nmscular  masses  are  practically  never  sensitive. 
Hysterical  anesthesia  is  segmental,  and  rarely  involves  all  four  extrem- 
ities symmetrically.  The  reflexes  and  electrical  reactions  are  present  in 
hysteria — there  is  no  wasting,  no  cutaneous  dystrophy.  The  evolution 
of  hysterical  trouble,  its  emotional  concomitants,  and  its  stigmata  are 
sufficiently  significant. 

Tfie  diagiioma  of  Uie  toxw  cause  and  its  origin  is  usually  made  in 
securing  the  history'  or  in  making  the  examination  of  the  patient,  but 
many  times  presents  great  and  even  insuperable  difficulties.  The  alco- 
holic, lead,  and  diphtheric  typ<*s  of  ix)lyneuritis  are  themselves  signi- 
ficant of  their  origin.  Alcoholic  addiction  is  frequently  denied,  espe- 
cially by  women.  Patients  may  even  be  unaware  that  they  are  taking 
large  (quantities  of  alcohol  in  the  form  of  various  nostrums  and  patent 
medicines.  The  absence  of  the  lexid  line  on  the  gums  should  not  mis- 
lead, as  it  oiilv  occurs  where  there  is  some  local  disturbance  about  the 
necks  of  the  teeth.  A  dose  of  iodid,  followed  by  an  analysis  of  the 
urine,  may  show  j)lcnty  of  lead.  Hair-dyes,  face-powders,  and  styptic 
applications  or  inje<»tions  may  contain  lead,  and  tlie  polyneuritis  may 
ap|war  several  months  after  their  discontinuance.  Arsenic  and  lejid  in 
fabri(*s,  ])aints,  wall-pa{>er,  toys,  and  medicinal  prescriptions  are  to  be 
borne  in  mind.  In  diphtheria,  if  the  patient  has  been  exposed,  it  is  not 
necessjirv  to  have  a  i)s(Hidomembrane  or  even  a  history  of  a  sore  throat 
in  order  to  attribute  the  palsy  to  the  proper  source.  Leprosy  and  l)eri- 
beri  are  distinguished  l)y  their  infectious  and  clinical  peculiarities. 
There  remains  the  great  class  of  infixjtions  arising  from  intestinal  fer- 
mentation and  the  infectious  diseases,  which  must  be  deciphered  from 
die  history  and  examination  of  the  patient. 

Prognosis. — It  may  be  laid  down  as  a  general  rule  that  if  the  cause 
of  a  ])olyneuritis  can  he  reinov(Kl,  the  patient  has  a  very  good  chance  of 
complete  rcH'overy,  and  that  recovery  is  the  most  common  termination 
of  the  disease.  The  prognosis  is  to  be  modified  in  accordance  with  the 
nature  of  the  pathogenic  agent,  the  mode  of  evolution  of  the  disease, 
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its  intensity,  extent,  and  localization,  and  the  general  physical  condition 
of  tlie  patient.  Diphtherial  polyneuritis,  unless  the  jxitieut  succumbs 
in  the  early  days  of  the  attack,  is  the  most  benign  form,  and  rapidly 
terminates  in  recovery.  Lead  palsy  alone  very  rarely  causes  death,  but 
is  usually  attended  by  a  bad  general  state  and  is  of  long  duration  and  a 
disabling  character.  Alcoholic  neuritis  is  more  frequently  fatal  and  is 
customarily  associated  with  other  organic  disease  due  to  the  same  cause. 
The  intense  painful  conditions  that  attend  it  and  the  debilitating  suffer- 
ing, with  the  tendency  to  mental  disturbance,  give  to  the  alcoholic  form 
a  high  grade  of  gravity.  Auto-infeiiion  arising  from  the  intestine  usu- 
allv  is  the  result  of  chronic  and  intractable  bowel  disease,  and  is  corre- 
spondingly  protracted  and  unmanageable.  Atniie  invasion  and  rapid 
evolution  of  a  polyneuritis  lead  at  onc(»  to  the  appreh(?nsion  of  respira- 
torv  and  canliac  failure  and  an  cjirlv  fatal  termination.  On  the  other 
hand,  an  imidiona  onset  and  slow  advancement  imply  chnmic  tenacity 
and  a  prolonged  impairment  of  powers,  with  slow  convalescence. 

The  gravity  of  a  polyneuritis  is  in  some  pro})ortion  to  its  exfeni,  par- 
ticularly in  relation  to  its  advancement  towanl  the  trunk,  implying 
great  helplessness,  and  toward  the  pneumogastric,  implying  fatal  acci- 
dents from  its  implication.  The  prcvsence  of  cerebral  symptoms^  such  as 
psychoses  or  convulsions,  and  of  spinal  involvement y  as  shown  by  loss  of 
sphincter  control,  add  greatly  to  the  gravity  of  the  outl(K)k.  The  gen- 
eral state,  the  powers  of  digestion,  assimilation,  and  the  ability  to  sleep 
have  a  strong  bearing  on  the  recuperative  prosj>ects  of  the  patient. 

Treatment. — ^The  first  element  in  the  tr(»atment  of  a  multiple  neu- 
ritis naturally  is  the  removal  of  the  cause.  In  alcoholic  cases  this  is 
frequently  a  matter  of  great  diflRculty  unless  tlu*  jKitient  can  be  [>laced 
under  the  care  of  a  trained  nurse  or  in  a  hospital.  In  some  instances  the 
immediate  withdrawal  of  alcohol  is  attended  with  a  great  deal  of  i)hysi- 
cal  and  mental  disturbance,  but  half-way  measures  usually  only  prolong 
the  agony  and  frequently  fail  completely.  After  such  a  case  has  made 
decided  improvement  and  if  taken  early  this  may  [)n)mptly  appear ;  a 
ver}'  little  indulgence  in  alcohol  is  likely  to  pnMluce  a  great  s(»tback 
and  cause  the  return  of  all  former  symptoms.  Very  nKnlenite  drinking 
is  capable  of  maintaining  them  indefinitely. 

Lead  can  l)e  eliminated  from  the  svstem  bv  the  use  of  the  alkaline 

*  • 

iodids  and  sulphates,  but  some  care  must  l>e  taken  not  to  lil)enite  the 
metal  too  rapidly,  as  cerebral  disturbance  and  an  increase  of  the  panilytic 
features  may  l>e  precipitat<»d.  They  shouhl  1k»  comnu^nced  in  small  but 
increasing  doses,  and  aide<l  by  favoring  elimination  from  the  skin,  ki<l- 
neys,  and  especially  from  the  constipated  lK)wels.  Oecupaticms  giving 
rise  to  such  poisoning  must  be  given  up  entirely,  as  ev(»n  when  conva- 
lescence has  been  long  established  a  relapse  is  likely  to  quickly  follow 
a  return  to  the  former  work. 

In  auto-intoxications  fn)m  intestinal  fermentation  a  restrictcnl  di(»t 
and  the  use  of  those  antiseptics  which  tend  to  inhibit  bacterial  activity 
and  reduce  toxicity  afe  indicsited.  In  diphtheria  the  source  of  infec- 
tion subsides  with  the  cessation  of  bacillarv  invasion.  In  the  |>oison- 
ings  following  acute  infections  the  toxemic  state  re(|uires  attention  and 
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is  best  controllwl  by  very  large  closes  of  iron,  especially  the  tincture  of 
the  chlorid,  by  salol,  and  similar  drugs.  If  a  malarial  element  is  pres- 
ent, quinin  and  arsenic  are  required.  The  various  cachexias  that  are 
attended  by  the  development  of  multiple  neuritis  unfortunately  are 
rarely  amenable  to  trejitment  In  tuberculosis,  cancer,  and  pernicious 
anemia  the  measures  which  produce  improvement  in  the  general  state 
benefit  the  neuritis. 

The  general  physlcdl  condition  in  all  cases  requires  attention  from 
first  to  last,  and  one  of  the  chief  items  in  this  connection  is  rest  for  the 
weakencni  muscles.  This  fretjuently  means  rest  in  bed.  In  all  marked 
cases  such  rest  is  obligatory.  In  the  acute  cases  that  rapidly  involve 
respiration  and  threaten  the  pneumogastric  the  greatest  care  must  be 
taken  to  prevent  pneumonic  inflammation.  At  the  same  time  the  alimen- 
tation and  8up|K)rt  of  the  jmtient's  strength  frequently  require  the  use 
of  the  esophageal  tube  by  the  way  of  the  nose  or  mouth,  or  rectal  feed- 


Fig.  107.— The  upper  fl^nre  refireHeiits  the  Hhape  of  the  brown-pai>cr  iiattern.  ami  of  the  leather  cut 
in  corre8|>ondeiiee  to  it.  The  (linieiiHiouM  are  appniximate,  varying  witn  each  leg;  d  is  the  narrowlDg 
for  the  knee,  that  the  leather  may  not  preMs  on  the  lM)ne  at  the  NiduH  ;  6  in  the  excavation  on  each  side 
for  the  ankle  with  the  narrow  connecting  pi««ce  of  leather,  which  in  the  vpecial  feature  of  thecontriTance. 
ThiM,  1  to  l}^  ineheH  wide,  and  no  longer  than  Im  ne<>dful,  iiffonlH  lengthwiHe,  adequate  nupport  Ui  make 
the  pull  from  alHive  aet  down  on  the  f(M)t-pieee  on  which  the  pull  acts;  at  h  and  g  are  the  ringn  for  the 
conls;  the  cord«  are  here  nhown  only  an  going  to  the  lower  nngn;  if  there  i«  contraction  of  the  knee, 
tliey  (thouhl  l»e  carrle<i  tliroiiuh  thcwe  rings  and  faiHtened  to  the  other  ringH  alwve  the  knee  ;  if  there  is 
no  contraction  of  tlie  knee,  it  !»  not  neei'H.Hary  for  the  leather  to  extend  ahore  the  knee  (after  Uowen). 


ing  may  be  employed.  From  first  to  last,  also,  measures  must  be  taken, 
esjwcially  in  alcoholic  cas<»s,  to  prevent  contractures  and  posture  deformi- 
ties. These  usually  are  confined  to  the  lower  extremities.  Foot-<lrop 
and  inversion  of  the  sole  constitute  the  onlinarv  deformitv,  but  the  knees 
and  hips  are  also  frinjuently  involved  in  a  s(*miflexion  made  rigid  by 
tendinous  contractures  and  joint-adhesions.  The  w  eight  of  bed-clothing 
serves  to  inor(»ase  the  f<K)t-<lrop,  and  must  be  tak(»n  off'  the  toes.  So  far 
as  possible  the  feet  should  be  kept  at  a  right  angle  and  the  kn(K?s  and 
hips  extended.  Th(»  sensitiven(»ss  of  the  skin  and  the  ])ains  in  the 
limbs  often  defeat  attempts  to  use  any  fixation  apparatus  such  as  light 
splints,  but  if  coninu^need  early,  they  can  often  be  used  with  great  ad- 
vantiigt*.  Pillows  may  be  so  plained  as  to  sup|>ort  the  f(»et  and  remove 
the  weight  of  bed -covering.  Passive  movements  in  full  extension  and 
es|>eeially  full  dorsal  flexion  of  the  feet  on  the  legs  should  be  gently  used 
several  times  daily. 
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In  early  stages  the  use  of  hot  or  cold  applications  has  been  reconi- 
mendedy  but  probably  does  little  good,  aside  from  slightly  relieving 
the  pain.  Vesication  and  strong  stimulation  by  counterirritation  must 
be  avoided,  owing  to  the  likelihood  of  producing  indolent  ulceration. 
Vigorous  massage  and  electrization  that  produces  firm  contraction  of 
the  muscles  are  also  coutraindicated  at  first.  Gentle  strokings  or 
kneadings  of  tlie  muscles  that  do  not  cause  pain  or  distress  are  often 
very  grateful  to  the  patient  and  aid  return  circulation  and  hxjal  nutri- 
tion. Hot  baths,  needle  douches,  Turkish  and  Russian  baths,  and  vig- 
orous measures  generally  should  be  reserved  until  the  disease  lias  passed 
its  maximum. 

The  question  of  anodynes  here,  as  in  sciatica  and  other  prolonged 
painful  aflTections,  is  one  requiring  matun*  judgment  and  great  conserv- 
atism. The  coal-tar  derivatives  sometimes  act  well  and  are  not  so 
objectionable  as  opiates  and  coca  in,  which  alone  seem  capable  of  con- 
trolling the  pains  in  the  severest  cases.  Chloral  and  bromids  combined 
are  the  surest  sleep-producers. 

After  the  disease  has  reached  its  stationary'  period  more  vigorous 
local  measures  should  be  instituted.  Massage  of  the  weakened  nmscles 
and  their  exercise  by  galvanic  electricity  should  Ikj  faithfully  and  sys- 
tematically carried  out  once  or  twice  daily.  The  wasted  muscles 
frequently  respond  to  static  sparks  before  they  will  to  the  constant  cur- 
rent, and  this  form  of  electricity,  if  available,  will  then  render  gaxl 
service.  A  faradic  brush  or  static  sjiarks  also  seem  to  l>eneficiany 
influence  cutaneous  anesthesia  and  hyperesthesia.  The  pitient  must  l>e 
urged  to  use  the  limbs,  and  at  the  first  possible  moment  to  bear  weight 
on  the  fc»et  and  get  the  heels  to  the  floor. 

In  cases  of  long  standing,  when  the  contractures  are  strongly 
developeil,  recourse  to  stretching,  under  anesthesia,  and  the  application 
of  fixative  dressings  should  be  used,  and,  if  this  does  not  suffice,  tenot- 
omies are  in  order.  In  chronic  cases  of  wrist-<lrop  the  use  of  splints, 
as  describe<l  on  page  282,  will  often  Ik?  found  of  signal  service.  Here, 
too,  coursers  of  hot  baths,  especially  if  combined  with  intelligent  mass- 
age, hot  douches,  the  Scotch  douche,  and  Turkish  Imtlis,  are  service- 
able if  the  general  condition  of  the  {xitient  does  not  contraindicate 
their  use. 
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CHAPTER  I. 
LOCALIZATION. 


Anatomical  Considerations. — The  spinal  cord  reaches  from  the 
foramen  magnum  to  the  lower  border  of  the  first  lumbar  vertebra. 
From  its  lower  portion  the  lumbar  and  sacral  nerve-roots  extend  to  their 
several  intervertebral  foramina  and  make  up  the  cauda  equina,  which 
occupies  the  dural  sheath  from  the  lumbar  enlargement  of  tlie  cord  to 
the  bottom  of  the  sacral  canal.  The  relations  of  the  cord  to  the  surface 
of  the  body  and  to  the  vertebral  bodies  and  the  spinous  processes  are 
shown  in  figures  108  and  109. 

The  cord  is  to  be  considered  as  made  up  of  a  number  of  similar  and 
partly  independent  segments  corresponding  to  the  vertebral  bodies,  and 
each  bearing  a  pair  of  spinal  nerves.  In  addition  it  furnishes  a  longi- 
tudinal pathway  for  afferent  and  efferent  nervous  impulses.  In  early 
fetal  life  these  cord-segments  are  in  apposition  with  their  corresponding 
vertebrae,  but  become  gradually  displaced  upward  as  the  spinal  column 
outgrows  the  cord.  At  birth  the  lower  end  of  the  cord  is  opposite  the 
third  lumbar  body.  The  nerv^e-root.s,  as  a  result  of  the  unequal  verti- 
cal growth  of  the  cord  and  s})ine,  become  progressively  longer  from  top 
to  bottom,  and  in  the  same  way  the  spinal-cord  segment  occupies  a  posi- 
tion relatively  higher  than  its  vertebral  centrum.  In  the  cervical  region 
this  amounts  to  the  height  of  about  one  vertebral  body,  and  in  the  dor- 
sal region  ta  about  one  and  a  half  vertebral  bodies.  The  five  lumbar, 
five  sacral,  and  one  or  two  coccygeal  segments  are  crowded  into  the  lum- 
bar enlargement  below  the  u])per  level  of  the  eleventh  dorsal  and  above 
the  second  lumbar  vertebral  bcxlv. 

In  estimating  the  position  of  the  various  vertebral  bodies  we  are 
guided  by  the  subcutaneous  tips  of  the  spinous  processes.  It  will  l>e 
recalled  that  these  have  a  downward  direction  in  the  C€r\ncal  and  dorsal 
region  and  overlaj)  the  body  of  the  vertebra  below.  Thus  the  tip  of 
the  eighth  dorsal  spine  is  on  a  level  with  the  ninth  dorsal  Ixxiy.  Refer- 
ence to  figure  109  will  make  this  clear.  It  follows  that  the  exit  of  the 
spinal  root  at  the  intervertebral  fonimen  has  only  a  relative  relation  to 
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figure  113  for  the  ascending  degenerations  whicli  follow  complete  divi- 
giuu  of  tlie  cord,  and  fur  the  descending  degeneratioos  after  similar  lesions. 

The  H-shaped  cross-se<;tion  of  the  gray  mutter  shows  numeruui<  cell- 
bodies.  Of  these  the  anterior  cornual  groups  arc  the  beet  understood 
and  contain  tlie  cell-bodies  of  the  lower  motor  neuron  through  which 
motor,  trophic,  and  vasomotor  influences  are  exercised  over  the  muscles, 
bones,  and  skin.  The  central  canal  is  situated  in  the  gray  commissure. 
The  essential  elements  of  the  cord  are  supjiorted  by  fibrons  tissue  which 
is  continuous  witli  tlic  penetniting  septa  of  the  pia  mater. 

The  difulatlon  in  fhe  cord  is  one  of  its  most  important  anatomical 
features.  Many  of  the  cord  diseases  are  due  to  vascular  lesions  or 
infections,  and  both  their  vertical  distribution  aud  lateral  outlines  in 
transverse  sections  mav  be  limited  to  the  corresponding  arterial  fields. 


The  arterial  wijjiily  of  tlie  cord  consists  of  two  systems,  anterior  and 
posterior.  The  anfrrtor  fpuial  artery,  arising  within  tlie  skull  by  two 
niots  from  the  vertebrals,  CMtcnds  the  ontir<'  length  of  the  cortl  at  tlie 
anterior  fissure  (Fig.  11.5).  It  is  n'inforced  by  branches  from  the  inter- 
eostid,  lumbal-,  and  siicriil arteries,  which  Ibllow  the  corresjmnding ner\es 
into  tlic  spinal  eauid  and  aeeomjiimy  the  nerve-roots  to  the  cord.  The 
anterior  spinal  urteiy  gives  off  about  three  hundred  branches,  called 
anterior  wedian  arlerlen,  wiiich  penetrate  the  anterior  fissure  at  a  right 
angle  to  tlu-  jmrent  stem.  At  the  coniniissure  they  enter  the  cord  and 
without  dividing  turn  toward  the  right  or  left  anterior  horn.  At  the 
ncc'k  :)f  the  horn  tlic  arterj-  divides  into  an  anterior  branch  to  the 
anterior  horn  and  a  posterii>r  brtincii  which  is  ilistributed  to  the  neek 
and  to  a  jwrtion  of  the  jK«terior  horn.     A  branch  is  also  given  oflF  in  a 
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Fig.  111.— TiuiTerH  wclloruof  tha  »rd 
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vertical  dircctioncominunicatingwitiitJie  next  similar  aitery,and  forming 
a  loDgitudiiml  clmiii  in  tlie  gray  mutter  (Fi^;.  1 1  (>).  Tlie  anterior  apiosa 
artery,  from  its  latvnil  raniificatimu  uii  tlie  surfuce  of  tlie  cord,  alt>o  su{i- 
plies  llio  wliitv  mutter  in  tlie  jK-riplicry  of  tlie  ventral  half  of  tlie  cord. 
TIiG  {wsterior  arterial  system  of  the  cord  supplies  its  dorsal  half 
TIip  two  /mMfrior  Mphidl  arler-ux  uriiie  8C|>arately  from  the  vcrtcbrals 
and,  coursing  aronnd  the  nieilulla,  extend  tlie  entire  length  of  the 
eonl  Just  outHide  the  jxwtcrior  tiervc-rooti;.  Like  tlie  unterior  spinal 
artery,  they  receive  numerous  supply  hranehcs  from  the  intercostal 
and  lumbar  arteries.  They  give  off  anaMomoth  branches  which  unite 
with   those    of   the    anterior    pystcm 

Aon  the  snrfuee  of  the  cord,  aiid  also 
present  a  chain  of  uiuistomosiug 
brunches  on  the  posterior  median  line 
of  tile  conl.  Fnim  these  brandies 
small  twigs  ixsnetrate  the  cord  siipply- 
_^____^  ing  the  gray  matter  of  a  jmrtion  of  the 

jKMtenor  horn  and  the  [Kistcrior  half  of 
the  wliite  matter  of  the  cord  (Figs.  115 
and  11  ti).  The  arterial  twigs  entering 
tlie  c<ird  are  of  the  terminal  variety, 
and  therefore  do  not  anastomose.  The 
territories  of  the  two  systems  are  not 
entirely  indejK'ndent,  as  tlic  bonlers 
of  their  irrigation  fields  overlap  and 
the  adjiiccnt  white  and  gray  matter 
/    Vlbh"  ]lv^  '^^  n'ccivo    arteries    from    Imth  sources. 

^>-^  If^-rl.  J|^*i^^  Three  arterial  districts  are  thus  coii- 
'^----  "—  ^-  stituted:  (1)  That  supplieil  only  by 
tlie  anterior  system  ;  (2)  that  supjilied 
only  by  the  jiostcrior  nystem,  aixl  (■'!) 
that  irrifiiitc<i  by  l«)th  syst«-ms  (Fig. 
U4). 

It  will  1h'  ap|)urent  from  these  facts 
that  arterial  diwase  may  induce  lesions 
in  the  jxMtorior  half  of  the  conl,  or  in 
the   ant<'rii>r   half.     Further,   the   iii- 
(tirisiaudj.  fection  or  obliteration  of  a  single  an- 

t<'riiir   median   arterj-  will  pnictieally 
destniy  the  eorresi»oiidiiig  anterior  horn. 

The  cin^iilutiiiii  in  the  conl,  as  ji  whole,  presents  some  niochunleul 
conditions  that  are  significant.  Tlie  sjiiiiul  arteries  are  the  longest  of 
their  size  in  the  hmly,  and,  owiiiR  to  their  ecHirse,  are  not  subject  to  the 
diriH't  imjiiK't  of  ("anliac  impulses.  In  this  res|KK't  they  arc  very  differ- 
ent fnini  those  of  the  iiniiii.  Arterial  prcssnn!  is  also  slight,  and  the 
venons  outlet  into  the  plexuses  alKiut  the  diirji  is  not  an  advantageous 
one  hi  the  eii^et  |Misition.  (ii-avity  impedes  the  return  cireulatitm  as 
well  as  the  siip|»ly.  This  is  most  marked  at  the  htwcr  end  of  the  t^inl. 
The  long  cotirse  the  limiluir  mid  sacral  arteriex  have  to  pursue  in  an 
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upward  direction  along  the  corresponding  nerve-roots  in  the  cauda  still 
further  reduces  the  circulatory  qualifications  of  this  end  of  the  cortl. 

The  arteries  in  the  cord  are  provided  with  perivascular  lymph- 
shcatliSy  which  are  continuous  with  the  arachnoid  meningeal  spaces. 
Venae  comitantes  accompany  the  arterial  branches  and  emj)ty  into 
posterior  and  anterior  plexifonn  venous  ciiains  on  the  surlace  of  the 
cord,  discharging  in  turn  into  the  extradural  plexuses.  Itegurgitation 
from  the  extradural  veins  is  probably  impossible. 

The  posterior  roots  bear  a  ganglionic  enlargement  situated  just  out- 
side the  dura,  except  on  the  lowest  pairs,  where  it  is  within  the  sheath. 
Its  function  is  trophic  for  the  afferent  tracts  in  the  cord. 

Vertical  Localization  of  a  Cord-lesion. — Cord-lesions  are  irrita- 
tive or  destructive  and  are  manifested  by  corresponding  symptoms  in  the 
periphery  to  w^iich  the  injured  cord-segments  are  anatomically  related 
and  to  which  their  peripheral  nerves  are  distributed.  Irritative  lesions 
are  marked  by  sensory  exaggi»ration,  such  as  hyperesthesia  and  pain,  by 
cramps  and  increased  reflexes.  Anesthesia,  paralysis,  and  abolished 
reflexes  result  from  destruction  of  a  cord-segment.  Tropliic  loss  and 
vasomotor  paralysis  may  also  ensue,  but  become  apparent  at  a  later  date. 
The  symptoms  of  a  cord-lesion  embrace:  (1)  Those  due  to  the  derangement 
of  the  injured  segment ;  (2)  those  resulting  from  disturbances  in  the  con- 
duction attributes  oi  tlie  cord,  and  (3)  those  arising  from  the  secondary 
degenerations  in  the  cord.  These  are  variously  combined,  dejxjnding 
upon  the  extent  of  the  lesion  in  the  cross-section  of  the  cord  and  its  age. 

Motor  Symptoms. — ^A  completely  disabling  injury  falling  upon  any 
cord-segment  produces  paralysin  in  the  muscles  supplied  by  that  segment. 
It  will  be  noticed,  in  the  following  table,  that  muscular  actions  are  func- 
tionally grouped  in  the  cord  and  extend  in  a  vertical  direction  through 
several  segments.  Single  muscles  are,  therefore,  practically  never  alone 
paralyzed  by  spinal  lesions.  Such  a  circumscribed  palsy,  or  one  confined 
to  a  group  of  muscles  supplied  by  a  single  nerve-trunk,  at  once  declares 
the  }K»ripherdl  character  of  the  lesion.  Not  only  are  the  nuiseles  su|)- 
plied  by  tlie  injureil  segment  paralyzed,  but  all  piuscles  represented  in  the 
oord  l)elow  the  lesion  are  withdrawn  from  voluntary  control  through  the 
divisi(m  of  their  motor  {)aths  in  the  up|)er  neurons,  whicli  traverse  the 
cross-lesion  by  way  of  the  pyramidal  tracts.    A  paraplegia  is  thus  induced. 

If  the  lesion  is  not  a  destructive  one,  but  irritative  in  its  effects, 
spasms  and  rigidity  may  be  present.  These  are  usually  attended  by 
clonus  in  the  large  muscles  whose  tendons  pass  over  joints ;  they  are 
present  in  all  the  levels  below  the  upper  limit  of  the  lesion,  but  more 
esi^ecially  in  the  lower  limbs. 

In  late  ciist»s  of  jxirtial  cross-lesions  the  rigidity  and  spadlc  features 
are  well  developed.  The  lower  limbs  are  hold  rigidly  extcndeil  or,  less 
frequently,  sharply  flexed.  Any  attempt  to  move  them  causes  clonic 
trembling,  which  may  finally  end  in  a  sharp  pullinjr  up  of  the  leg  with 
a  "jack-knife  "-like  jerk,  or  the  thighs  may  be  held  so  rigidly  by  the 
muscles  of  the  j)elvic  girdle  that  if  one  limb  is  mised  from  the  IhhI 
by  the  foot  the  other  follows  with  it.  Contractures  finally  develop: 
(1)  By  the  paralysis  of  one  group  of  muscles  and  the  un()p2)osed  over- 
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action  of  antagonist*^ ;  or  (2)  by  the  ovcrirritation  of  the  motor  mechan- 
ism of  certain  muscles  or  miLscic^groups ;  or  (3)  by  structural  changes  in 
the  muscles,  causing  a  tendinofibrosis,  with  its  characteristic  retnicticm. 
Only  when  we  have  to  ileal  with  the  third  fi>rm  is  tenotomy  useful,  as 
in  the  other  varieties  the  activity  of  the  muscular  masses  promj)tly  ri*- 
produces  the  conditions  sought  to  be  relievcnl.  In  the  stnictural  variety 
the  distorted  joint  usually  has  a  certain  limited  rangt*  of  free  motion, 
but  is  then  abruptly  stopjHHl  by  the  retractinl,  unyielding  tendons,  wliich 
stand  out  prominently.  ( )n  the  other  hand,  the  nmscular  (H)ntractures,  due 
to  overstimulation  in  which  fibroid  changes  have  not  taken  place,  usually 
yield  slowly  or,  perhaps,  jerkily  to  efforts  tending  to  extend  them. 


MoTOB  AND  Keflex  Functioxs  of  the  Spinal-cord  Segments 

(AtTKR   StAKR  and  EDINOKR). 


Skcjmknt. 


Cervical 


MrSTLES. 


mm      ^9 


5 


(5  < 


8 
DorHul  1 

Lumbar 
1 

2 


a 


{ 


4  -• 


5 


f 


{ 


Sacral 
3-5 


i 


Sternoniustoid. 

Trapezius. 

Scaleni. 

Small  rotators  of  head. 

Diaphrn^u. 

Ijcv.  an^c.  scap. 

Rhomboids. 

Spinati. 

Deltoid. 

Supinat.  long. 

Biceps. 

Su})inat.  brev. 

Serrat.  majj. 

IVctoralis  (elav.) 

Teres  minor. 

Pnniators. 

Brachialis  ant. 

Trieei»s. 

Ix)ng   extensorH  of  >%Tist  and 

fingers. 
Pectoral  is  (costal). 
Latiss.  dorsi. 
Teres  maj. 

Long  ilexois^  wrist  and  fingers. 
Extensors  of  thumb. 
Intrinsic  hand-muscles. 
Dorsiil  and  alxlominal  musch^. 
Alnlominal  muscles. 
Iliacus. 
Psoas. 
Sartorins. 
Flexors  of  knee, 
(^uad.  femoris. 
Int.  rotators  of  thigh. 
Adductors  of  thigh. 
Alniuctors  of  thigh. 
Tibialis  ant. 
Calf-mus<'les. 
Ex.  rotat4)rs  of  thigh. 
Extensors  of  toes. 
Peronei. 

Ijong  flex,  of  toes. 
Intrinsic  foot-muscles. 
PeriiU'al  muscles. 


Rkflexkh. 


Dilatation  of  pupil  hy  irrit4iting  side 
of  neck,  4-7  cervical. 


Scapular  reflexes,  5  C.-1  D. 
Supinat.  long.,  5  C. 


Biwps,  5-(i  C. 
PosttTior  wrist,  G-8  C. 

Anterior  wrist,  7-8  C 

I 

Palmar,  7  C-1  I). 

i 
Epigastric*,  4-7  D. 

I  Alnlominal,  7-11  I). 

i  Cremaster,  1-3  L. 

Patellar,  2-4  L. 
Bladder,  2-4  L. 

I 

I 

:  Kectid,  4  L.-2  S. 
Ciluteal,  4-.5  L. 

Achilles,  .5  L. 
Plantar,  1-2  S. 


LOCALIZATION. 

Sensory  SymptomB. — A  cross-lesion  destroys  cutaneous  eensation  in 
till'  scfiruentaJ  area  corresi»oDiling  to  the  lesion  luid  iu  nil  parte  below, 
tilt-  first  directly,  the  second  by  intt'iTuption  of  conduction.  The  dis- 
tributioD  i>f  ajiegUiatia  is  jiractically  the  best  guide  to  tlie  ui>per  level  of 
the  lesion.  In  the  diagrams  shown  nn  (wges  54  and  57  it  will  be  seen 
ihat  the  cutaneous  areas  of  the  skin  do  not  correspond  exactly  to  the 
cutaneous  distribution  of  the  spinal  nerves.  This  variation  will  of^cn 
ser\-e  to  differentiate  between  a  cord-lesion  and  one  of  the  nerve-roots. 
Rout-lesions  cause  areas  of  sensory  disturbances  that  coincide  with  the 
cutaneous  distribution  of  the  uer\"es  arisiug  from  them.  In  the  trunk, 
for  instance,  division  of  the  cord  produces  an  anesthesia  whose  upper 
level  is  practically  In  a  horizontid  plane,  while  root-lesioa  anesthesia  or 
hyperalgesia  follows  the  intert'oetal  nerves  and  spaces. 

Tlie  upper  border  of  the  lesion  is  also  usually  further  indicated  by  a 
zone  of  hifpernlflfJiia  due  to  the  irritant  action  of  the  lesion  on  sensory 
paths  within  the  cord  or  upon  the  posterior  ncrvo-i-oots.  This  is  often 
described  as  a  bond  or  girdle-like  sensation  in  tlie  trunk  and  as  tight- 
uess  in  the  limbs.  Its  vertical  extent  corresponds  to  the  irritating 
influence,  but  rarely  does  it  exceed  two  segmental  areas.  A  light  touch 
in  this  hypersensitive  zone  gives  rise  to  a  feeling  as  of  pins  and^eedles 
pricking,  of  burning,  of  tingling,  or  of  a  thrill,  aud  is  not  a  pure  exa^;era- 
tion  of  sen^^tion,  but  a  pcrveraon  of  it.  Very  severe  pain  is  usually 
absent  in  pure  cord  lesions,  but  the  girdling  sensation  is  often  described  as 
painful ;  and  if  the  posterior  roots  are  injured,  as  in  Pott's  disease  or 
through  meningeal  iiiHammation,  the  pains  are  intense,  and  often  darting 
in  character.  Spontaneous  nensaiions  are  frequent,  and  patients  often 
attempt  to  describe  peculiar  feelings  of  an  unnatural  sort  which  they 
may  locate  in  areas  thatareabsolutelyinsensitive  to  external  stimulation. 
They  may  be  caused  by  the  irritation  of  the  conduction  tracts  at  the 
upper  level  of  the  lesion,  aud  are  then  referred  to  the  peripheral  sites 
from  which  they  would  natunilly  arise. 

In  lemons  of  lesser  degrt^-  sensation  may  not  l>e  much  nfiected,  even 
when  motion  is  abolished,  or  the  general  sense  of  touch  may  tw  broken 
up  iw  that  temperature  and  painful  imjiressions  are  not  recognized. 
Tactile  impressions,  in  the  aime  way,  may  fail  to  arouse  the  sensorium 
when  more  euei^etlc  and  painful  impressions  still  traverse  tlie  injured 
pa  til  ways. 

The  reflexes  furnish  veiy  valuable  evidence  not  only  as  to  tlie 
upjier  level  of  the  cord  lesion,  but  sometimes  as  to  its  vertical  ox- 
tent.  The  cord  lesion  that  destroys  the  portion  of  a  reflex  arc  within 
the  conl  obliterates  that  reflex  but  does  not  abolish  the  reflexes  below 
its  own  level  unless  the  conl  is  entirely  and  completely  divided.  It  is 
now  fairly  well  established  that  complete  division  of  the  cord  in  man 
extinguishes  all  cord  reflexes  below  tliat  level.  On  the  contrary,  if  the 
division  is  incomplete,  the  lower  reflexes  may  at  first  be  enfeebled,  but 
within  a  few  weeks  show  mudi  exaggeration.  In  a  case  sliomng  such 
increased  reflexes  the  absence  of  one  or  more  at  a  given  level  points  to 
the  discawnl  portion  of  the  cord.  Again,  the  upper  level  of  aliolished 
reflexes  usually  coincides  with  that  of  anesthesia,  an<i  both  focalize  the 
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lesion.  In  other  cases  the  extension  and  invasion  of  cord  disease  may 
be  traced  by  the  successive  disappearance  of  spinal  reflexes ;  its  reces- 
sion, by  their  reappearance. 

Trophic  Conditions. — As  the  trophic  centers  for  muscles  corresjwnd 
with  their  motor  spinal  centers  in  the  anterior  horns,  a  lesion  which 
destroys  tliis  j)oition  of  the  gray  matter  of  a  cord's  segment  induces  atrophy 
in  the  related  muscles.  This  atrophy^  like  the  palsy  arising  from  a 
cord  lesion,  has  a  functional  distribution  that  depends  upon  the  associa- 
tion of  muscular  representation  in  the  cord.  By  reference  to  the  table, 
page  324,  it  is  evident  that  all  of  a  large  muscle  need  not  be  involved, 
and  that  groups  of  muscles  innervated  by  different  nerve  trunks,  but 
centrally  associated,  may  be  thus  selected.  The  extent  of  the  wasting 
is  limittKl  by  the  vortical  dimensions  of  the  lesion.  The  muscles  inner- 
vated  from  the  cord  above  and  below  the  destructive  process  are  spared, 
and  retain  their  nutritional  supply  and  their  electrical  responses. 
The  wasted  muscles  lose  tone  early,  and  shortly  thereafter  present  the 
electrical  reaction  of  degeneration.  Atrophic  loss  is  best  seen  in  the 
muscles  of  the  extremities  ;  next  in  those  of  the  shoulder  and  pelvic  gir- 
dles. In  the  thoracic  and  abdominal  regions  the  wasting  is  only  per- 
ceptible when  several  adjacent  cord  segments  are  diseased. 

Slight  atrophic  disturbances  appear  in  the  skin,  analogous  to  those  in 
neuritis  and  confined  to  the  area  related  to  the  ii\jurt»d  cord  segments. 
In  the  case  of  irritative  lesions,  such  as  acute  mvelitis  and  cord  hemor- 
rhage,  the  dystrophic  condition  may  be  acute  and  intense.  Under  the 
incitement  of  comj)ardtively  slight  pressure  or  other  superficial  irrita- 
tion, herp(*t()id  eruptions  and  acute  bedsores  form  in  a  few  hours. 
These  occur  over  the  sacrum,  heels,  malleoli,  and  trochanters  by 
preference,  but  may  occur  wherever  the  bones  are  subcutaneous  and 
the  trophic  control  disturbed.  The  use  of  counterirritation  in  the  mild- 
est form,  and  even  of  frictions  with  the  hand,  may  provoke  them.  Hot 
bottles  that  would  otherwise  cause  no  injury  may,  under  these  circum- 
sttmces,  induce  most  serious  local  effects  and  deep  destruction  of  tissue. 

Vasomotor  disturbance  in  some  degree  is  usually  present,  and 
consists,  ordinarily,  at  first  of  a  tendency  to  vascular  dilatation  and 
increased  warmth.  The  so-called  tache  cerC'brale  is  easily  provoktnl 
below  the  lesion.  In  cases  of  long  standing  the  skin  is  livid  and  cold, 
frequently  with  increas(Hl  pei'spiration.  I^esions  in  the  cer\-ical  n^on 
often  cause  flushing  and  perspiration  on  the  side  of  the  neck  and  face, 
and  may  reduce  tlie  heart-beats  to  forty  or  even  to  twenty  a  minute. 
Dorsal  lesions,  on  the  other  hand,  are  sometimes  attended  by  a  persist- 
ently rapid  pulse.  These  vasomotor  disturbances  are  frequently  at- 
tended by  an  increase  of  body  temperature  in  lesions  in  the  up|)er 
dorsal  and  cervical  regions,  but  it  is  often  difficult  to  exclude  ])yrexia, 
due  to  the  infcn^tious  nature  of  the  disease  or  to  intestinal  disturbance 
resulting  from  it. 

Visceral  symptoms  are  usually  not  pronounced,  but  the  secretions 
in  the  alimentary  canal  and  its  muscular  activity  are  frequently  dis- 
turbed. Constipation  is  the  rule,  and  fermentation  of  the  stomach  and 
intestinal  contents,  with  gaseous  disturbance,  is  very  common.    Vomit- 
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ing  and  difficulty  in  swallowing  occur  in  lesions  of  the  cervical  cord. 
The  anal  and  vesical  sphincters  are  usually  disturbed.  When  the 
lesion  involves  their  reflex  centers  in  the  lumbar  cord,  complete  relaxa- 
tion and  incontinence  ensue ;  but  if  the  lesion  is  above  their  spinal 
centers,  voluntary  control  alone  is  lost.  They  then  act  automatically, 
and  the  corresponding  viscera  are  unconsciously  evacuated  at  intervals. 
The  examining  finger  readily  provokes  the  anal  sphincteric  contraction 
in  this  condition,  which  is  not  the  case  if  its  center  is  destroyed. 
There  is  a  tendency  to  fecal  and  urinary  retentioji,  dependent,  in  part, 
upon  the  lack  of  power  in  the  abdominal  muscles.  In  the  case  of  the 
bladder  this  leads  to  distention  by  increased  residuum  and  weakening 
of  the  detrusor,  and  the  dilatation  of  the  viscus  may  become  extreme. 
The  result  is  usually  a  cystitis,  which  is  often  precipitated  by  the  use 
of  a  septic  catheter.  Damage  to  the  kidneys  arises  both  from  the 
back-pressure  of  urine  and  the  proi>agation  of  inflammation  up  the 
ureters. 

Horizontal  Localization  of  a  Cord  Lesion. — Many  spinal  cord 

lesions  are  more  or  less  circumscribed  in  transverse  area,  and  give  rise 
to  widely  diflerent  symptoms  as  they  affect  the  various  physiologicjd 
divisions  of  the  cord.  Some  cord  diseases  are  symmetrical,  and  both 
sides  of  the  transverse  section  show  identical  conditions.  Others  are 
unilateral,  and  the  two  sides  show  diflerent  states,  not  only  at  the  level 
of  the  lesion,  but  also  in  the  levels  affected  by  the  secondary  ascending 
and  descending  degenerations. 

Lesions  of  the  pyramidal  tracts  pnxluce  motor  panilysis  below  the 
level  affected  and  induce  a  sjKistic  condition  in  the  paralyzed  area, 
marked  by  increased  muscle  tonus,  exaggerated  reflexes,  rigidity,  and 
contractures.     They  degenerate  downward. 

Disease  of  the  posterior  columns  is  marked  by  sensor}^  disturbance, 
especially  of  those  elements  of  touch  related  to  pressun*  and  to  the 
muscle  and  joint  sensations.  Ataxia  results.  The  temperature  and 
pain  sensations  are  aho  usually  diminished,  and  all  forms  of  cutaneous 
impressions  are  delayed  in  reaching  the  l)Kiin.  The  nuisele  reflexes, 
esj)ecially  the  deep  tendon  reflexes,  are  abolished  or  greatly  diminished. 
An  upward  degeneration  in  the  postero-internal  column  ensues. 

When  the  anterior  horn  is  affected  motor  pandysis  occurs,  but  only 
in  the  muscles  which  are  supplied  by  the  large  colls  actually  involved 
in  the  morbid  focus.  The  mucles  also  atrophy.  If  the  ])rocess  is 
acute,  jxiralysis  takes  place  at  once  and  atrophy  gradually  devc^lops.  In 
ver\'  insidious  lesions  piresis  and  atrophy  develop  at  an  equal  pace,  and 
fibrillar)'  twitchings  are  usually  present.  Reflexes  are  abolished  by 
lesions  of  the  anterior  horns  and  vasomotor  paralysis  is  induced  in  the 
field  related  to  the  comual  disease.  Degeneration  desccMids  the  lower 
neurons  arising  from  the  diseased  portion  of  the  cord,  and  the  reaction 
of  degeneration  is  presented  in  nerve  and  muscle. 

Disease  of  the  poslerior  horn  is  marked  by  sensory  disturbance  or  anes- 
thesia in  a  given  area,  such  as  follows  a  lesion  of  the  posterior  column. 

Lesions  of  the  posterior  rootx  cause  anesthesia  if  c()ni})lete  ;  hyperal- 
gesia and  radiating  pain  if  irritative. 
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Lesions  of  the  anterior  rooU  produce  the  same  results  as  lesions  of 
the  anterior  horns. 

Lesions  arising  within  or  immediately  about  the  central  canal,  as  in 
syringomyelia,  produce  a  peculiar  dissociation  of  touch  sensations,  so 
that  painful  and  sensor}'  impressions  are  not  j>n)perly  recognized  while 
tactile  or  contact  impressions  remain  practically  unaffected.  Joint 
dystrophies  are  often  added. 

A  lesion  that  divides  one  lateral  half  of  the  cord  gives  rise  to  the 
Brown-S6quard  syndrome  (see  p.  51). 

In  many  cord  diseases  two  or  more  physiological  divisions  are  syni- 
metricidly  affected.  In  amyotrophic  lateral  sclerosis  we  have,  added  to 
the  rigidity,  myotatic  irritiibility,  and  contractures  that  mark  disease  of 
the  lateral  tracts,  a  progressive  muscular  atrophy  that  is  due  to  the 
lesion  of  the  anterior  horns.  Ataxic  |>araj)legia  is  marked  by  sym|>- 
toms  in  both  the  lateral  tracts  and  the  posterior  columns,  and  we  find 
ataxia  and  rigidity  variously  combined.  The  following  table  roughly 
shows  the  relation  of  the  various  cord  diseases  to  the  physiological 
division  of  the  cord.  Those  which  are  marked  by  lesions  confined 
principally  to  given  tnicts  in  the  sj)inal  cord  are  denominated  system 
diseases,  as  distinguished  from  indiscriminate  lesions.  As  will  appear 
in  the  consideration  of  individual  diseases,  some  of  these  cord  lesions, 
as  in  locomotor  ataxia,  are  only  a  part  of  tlie  morbid  findings. 


(  Indiscrimi- 
uate  lesions. 


^  Hemorrbage. 
Myelitis. 
SofleDing. 
Insular  sclerosis. 
Tumors. 

Traumatic  injury. 
Compression  from  bone  disease  and  tumors. 


Organic  dis- 
eases  of 
the  cord. 


System  dis- 
eiises. 


Lesions  of 
single  tracfts.  " 


Combined 
lesions. 


Anterior  cornu. 


{ 


lateral  tract. 


Posterior  col- 
umns. 


Poliomyelitis  acuta. 
Progressive   muscu- 
lar atrophy. 

Primary     lateral 

sclerosis. 
(Little's      disease.) 
Lathy  rism. 


r  Locomotor  ataxia. 
\  Ergotism. 


'  Anterior     cornu  C  Amyotrophi 
and    lateral  j       ^eWis. 
tract.  I 


ic  lateral 


lateral  and  pos- 
terior  col- 
umns. 


'  Ataxic  paraplegia. 
Friedreich's  ataxia. 
Heredooerebellar 

ataxia. 
Pellagra. 
Results     of     cross 

lesions. 


Localization  of  Lesions  of  the  Cauda  Equina. — The  descending 
roots  of  the  lumbar,  sacral,  and  coccygeal  nerves  make  up  the  cauda, 
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which  fK*upies  the  dural  glieatli  bulo\»-  thf  iip]>er  level  of  the  gec^nd 
111  iiiliar  vertebra — a  distance  of  aln>iit  tt-n  inches.  As  the  roots  aregiven 
off  in  lateral  pair^  the  upptr  ones  are  external  and  soonest  pass  into 
the  vertebra!  foramina.  Those  that  are  longest,  therefore,  are  situated 
to%ntni  th«  middle  line.  It  is  evideut  that  a  leston  involving  the  dunil 
voiiU-Dts  below  the  eunus  medullaris  will  aSeet  the  caudii  alone,  or,  in 
other  wonis,  produce  a  rout  lesion.  This  may  be  partial  or  complete, 
and  varies  according  to  the  level  which  it  occupies  and  the  roots  actu- 
ally involved.  The  longer  roots  are  usually  most  affected,  even  when 
the  lesion  is  so  pLioetl  as  to  embrace  all  the  nwts  of  the  cauda  extending 
l>elow  the  conns.  As  a  i^m sequence,  the  nerves  arising  fri>m  tile 
lowest  cord  segments  and  distributed  to  the  lowest  body  levels  are  the 
ouKs  commonlv  disturbed.  The  pandysifi, 
anesthesia,  abolition  of  reflex  action,  and 
atrophy  that  result  from  a  eomplete  root 
di\nsion  correspond  to  the  periphenil  dis- 
tribution of  tlie  injnreil  nerve  roots.  These 
penpheral  distribution  areas  correspond 
somewhat  to  the  segmental  cord  areas,  but 
show  a  marked  tendency  to  follow  the  dis- 
tribntion  of  the  nerve  trnnks  (Figs.  15  and 
lf>).  Both  sides  of  the  body  are  usually 
affccti-d,  but  uniform  symmetry  is  the  exceji- 
tion  while  in  cord  lei^ons  it  is  the  rule. 

The  motor,  sensory,  trophic,  and  reflex 
disturl>ance  that  results  from  acomplete  divi- 
sion of  the  caudal  roots  is  the  same  in  cliar- 
arter  as  follows  ner\'e-trunk  division.  In 
lesions  of  less  destructive  character  sensa- 
tion may  exceptionally  be  biit  slightly  dis- 
turbed when  motion  is  quite  abolished  ;  but, 
as  a  rule,  both  motion  and  sensation  are 
eqiiallv  diminished.  Increased  refl-cxes  are 
not  encountered.  Complete  and  permanent 
loss  of  recta!  and  bladder  reflexes  |x)iuts  to 
involvement  of  the  cord. 

In  lesions  of  the  c^iuda,  therefore,  we  have  anatomically  coextensive 
sensory,  motor,  trophic,  and  reflex  symptoms,  earres|)ondiug  to  the  dis- 
tribation  of  the  roots  making  up  the  Mcral  and  lumbar  plexuses  or  a 
part  of  them.  The  dbturbanee  always  affects  the  lowest  portion  and 
ceases  at  some  definite  upjjcr  level.  Most  cord  lesions,  on  the  other 
haiKl,  are  limited  in  vertical  extent,  and  the  reflex  and  trophic  disorders 
are  wtufined  to  the  eorresponding  body  segments. 

The  usuiil  lesions  which  affect  the  cauda  are  vertebral  fractures  and 
dislocations,  new  growths,  penetrating  wounds,  and  hemorrhiigc.  In 
tabes  and  multiple  nenritie,  which  are  sometimes  confoundeti  with 
caudal  disease,  symptoms  are  present  at  higher  levels,  as  in  tlie  upper 
extremities,  and  are  manifest  in  the  pupillary  reflexes.  Injury  to  the 
plexuses  within  the  pelvis  usually — at  least,  at  tirst — produce  unilateral 
symptoms, 
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CHAPTER  II. 
INDISCRIMINATE  CORD  LESIONS. 

Traumatic  Lesions  of  the  Cord  Substance. — The  spinal  cord  is 
sometimes  reached  by  penetrating  wounds  made  by  knife,  bullet,  or 
other  foreign  object.  It  is  injured  more  frequently  by  the  displacement 
of  vertebrae,  and  this  is  ahiiost  invariably  attended  bv  both  fracture 
and  dislocation.  With  the  surgical  conditions  we  shall  not  deal.  It  is 
to  be  noted  that  vert<4)ral  fracture-dislocations  are  frequently  devoid  of 
any  external  signs  of  displacement,  even  when  it  is  found  post  mortem 
that  the  vertebral  bodies  have  been  so  completely  displaced  as  to 
actually  shear  the  cord  in  two.  Restitution  to  a  practically  normal 
position  may  occur  at  once,  either  s|K>ntaneously  or  due  to  the  lift- 
ing efforts  of  those  who  first  attend  the  injured  person.  These  cases 
all  furnish  a  histor}^  of  trauma,  and  usually  present  local  evidence  of 
it.  The  question  that  arises  regards  the  location  and  extent  of  the 
lesion  in  the  cord.  This  must  be  determine<l  by  an  application  of  the 
considerations  set  forth  in  the  foregoing  chapter. 

The  progrnosis  in  a  case  of  actual  injury  to  the  cord  substance  is 
always  grave  and  genemlly  fatal.  If  the  lesion  cause  comj)lete  divi- 
sion, there  can  be  no  hope  for  voluntary  control  or  sensorj'  improvement 
below  its  level.  Only  in  very  slight  crush  injuries  from  disliK^ation  of 
the  vertebrae  or  from  pressure  due  to  meningeal  hemorrhage  can  much 
be  expecteil.  In  su(»h  a  case  complete  paralysis  may  pass  away  ;  but 
when  the  reflexes  are  completely  abolished  in  the  paraplegic  area  after 
the  first  week,  little  improvement  need  be  exp<^»cted.  Some  degree  of 
disability  always  persists,  and  conmionly  bwlsores,  cystitis,  kidney  and 
pulmonary  complications  carry  off"  the  patient  after  a  lingering  helpless- 
ness. 

Hemorrhage  into  the  Cord  (Hematomyelia). — Hemorrhage  into 

the  spinal  cord  is  not  an  extremely  rare  accident.  It  occurs  under  a 
variety  of  circumstances,  and  is  punctate  and  multiple  or  single  and 
more  or  less  extensive.  There  is  also  a  so-called  perforating  form 
simply  due  to  the  tendency  of  the  extravasated  blood  to  follow  the 
lines  of  least  resistance  in  the  longitudinal  direction  of  the  cord. 

Etiologry. — Hemorrhage  into  the  cord,  like  sj>inal  meningeal  hem- 
orrhage, with  which  it  is  frequently  associated,  may  follow  severe  s])inal 
concussions  and  violent  wrencliings  of  the  back.  Excessive  muscular 
effiirt,  as  in  lifting,  has  caused  it,  and  Gowers  reports  this  accident 
following  repeated  coitus.  A  focus  of  myelitic  soft(»ning  is  frequently 
the  seat  of  hemorrhage,  and  hemorrhage,  in  turn,  is  followed  by  a  zone 
of  myelic  softening.  It  is  often  difficult  to  tell  which  process  was  the 
initial  one.  In  some  eases  of  caisson  (lis<»ase,  or  divers'  palsy,  hemorrhage 
has  bcH'u  found  due  to  the  too  sudden  reduction  of  the  high  atmospheric 
pressure  under  which  such  work  is  done*.     Contiimed  convulsions,  as  in 
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status  epileptictis,  intense  chorea,  tetaiiiix,  and  asphyxia,  produce  punctate 
heiDorrhagt»  and  hemorrhagic  infiltration,  es[>eciaUy  in  the  gray  matter 
of  the  cord.  Purpura  and  sudden  cessation  of  habitual  hemorrhages, 
such  as  that  from  piles  and  menstruation,  may  provoke  a  ct)rd-apoplexy. 
A  dilated  central  cuiial  and  tcratulogical  defects  and  fissures  in  the 
conl  predispose  to  it.  Oliaugtis  in  tlie  arterial  coats  arc  muc^  less  active 
factors  than  in  ccrobml  heniorrliagic  apoplexy,  as  atlieroma  and  miliary 
aneur^'stnal  dilatations  arc  of  the  greatest  rarity  in  the  cord.  The 
arterial  pressure  conditions  and  the  dirct^t  cardiac  inipidsc  that  play 
90  laq^  a  part  in  brain-lesions  arc  also  absent. 

Morbid  Anatomy. — In  the  piuictate  and  infiltrating  variety  the 
conl  may  merely  appear  slightly  reddened,  or  small,  pinhead  clots  may 
be  found,  particularly  in  the  gray  matter.  They  asiially  first  occupy 
the  perivascular  spaces  and,  aside  from  traumatic  cases,  are  secondary 
to  myelitic  softening.  The  appearance  varies  with  tlio  size  of  the  extrava- 
sation.     The  lai^  single  or  focal  hemorrhage  also  finds  its  usual  seat 


in  the  gray  matter,  less  commonly  in  the  ocntrid  canal  or  in  a  congenital 
fissure  of  the  eon.1.  It  is  usually  ovoid  in  sliapc,  with  the  long  axis 
vertieal,  and  may  perforate  the  yielding  gray  substaixte  of  the  conl  for 
several  inches  in  extreme  i«ses.  It  winscs  a  fnsifonu,  dark-colored 
swelling  of  the  conl.  Tlie  blood  u.sually  comes  from  the  larger  nu-<lian 
arteries  or  from  those  entering  the  unterlnr  horn  by  the  anterior  niots, 
■iikI  favors  the  gray  matter  as  a  r^itiiation.  Jn  rare  instances  the  blootl 
may  break  through  the  white  columns  and  even  appear  to  a  slight  ex- 
tent in  the  memliranes.  Meningeal  clots  are  also  commonly  present  in 
traumatic  cases.  Around  the  clot,  after  a  few  ihiys,  the?  c<inl  sIkiws  a 
»>ne  of  softening.  In  cases  of  long  stimding  the  clot  may  undcigo 
clianges  similar  to  those  in  the  brain,  and  a  hcmorrliagic  cyst  n-inains, 
with  ascending  and  descending  dcgeneratinns  iiirresponding  to  the  Ick'si- 
tion  of  the  h-sion  in  the  cross-section.  A  wide  area  of  niyclilis,  iim- 
taining  a  comparatively  small  and  recent  clot  or  licmorrliagi'  into  a 
gliomatous  growth,  may  be  encountered  as  a  secondary  accident. 
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Symptoms. — A  primary  focal  hemorrhage  into  the  cord  is  of  rapid 
if  not  of  sudden  omef.  Tlie  infiltration  sort,  being  almost  always  sec- 
ondary', may  be  preceded  by  sensory  and  motor  symptoms  for  hours, 
days,  and  even  weeks.  This  is  also  true  of  the  larger  clot  that  forms 
in  a  softened  myelitic  territory,  producing  sudden  exacerbation  of  the 
usually  j)reccdent  paraplegic  symptoms.  The  earliest  symptom  is  com- 
monly one  of  severe  paiiia  radiating  in  the  body-segments  correspond- 
ing to  the  hemorrhagic  focus.  These  are  due,  presumably,  to  the  pressure 
or  laceration  of  tlie  sensory  tracts  in  or  near  the  posterior  commissure. 
Darting  pains  occur  in  the  limbs,  girdling  pains  in  the  trunk  that  may 
be  mistaken  for  angina  j)e('toris  and  intestinal  or  vesical  colic.  Very 
shortly — ^that  is,  in  the  coui*se  of  a  few  minutes  or  an  hour — ^after  an  acci- 
dent has  occurred,  and  the  patient  has  j>erhaps  walked  a  short  distance, 
or,  in  the  case  of  cniisson- workers,  has  reached  his  home,  jHiraplegic 
symptoms  appear.  These  may  be  partially  unilateral  at  first.  The  legs 
weaken,  the  patient  gradually  or  quickly  sinks  down,  and  usually  the 
motor  loss  is  promptly  estiiblished  at  its  maximum.  The  condition  that 
now  develops  depends  on  the  location,  extent,  and  size  of  the  clot,  and 
the  amount  of  pressure  it  brings  to  bear  on  the  conduction  tracts.  Usu- 
ally there  is  some  improvement,  owing  to  the  subsidence  of  tlie  pressure 
and  of  the  shock  or  insult  to  the  elements  of  the  cord.  The  development 
after  a  day  or  two  of  myelitic  softening  or  myelitis,  with  elevation  of 
the  body-heat,  usually  again  emphasizes  the  paraplegia,  and  thereafter 
the  course  of  the  disease  and  its  treatment  is  that  of  myelitis.  The 
bladder  and  anal  sphincters  are  commonly  immediately  relaxed.  All 
the  tendon  reflexes  are  diminished  at  first,  but  after  a  week  or  ten  days 
they  begin  to  increase,  and  comport  themselves  as  in  the  spastic  state 
that  follows  an  incomplete  cross-lesion  of  the  cord.  Early  in  the  attack 
spasms  and  tonic  convulsions  in  the  muscles  supplied  by  the  aff'ected 
segments  and  those  below  the  lesion  are  frequently  met  with. 

The  diagrnosis  is  often  difficult  and  it  is  frequently  impossible  to 
exclude  a  meningeal  hemorrhage.  Preceding  sensor}',  motor,  and  tem- 
peniture  disturbances  indic4ite  a  primary  myelitis.  Only  in  those  cases 
where  the  temperature  is  normal,  the  onset  abnipt,  and  tlie  pain  of  the 
segmental  variety,  can  a  definite  diagnosis  be  ventured. 

The  progrnosis  dcjwnds  ujK)n  the  lowiticm  of  the  lesion.  Hemor- 
rhage into  the  cord  in  the  upper  cervical  region  is  almost  certainly 
fatal,  and  is  worse  in  the  cervical  and  lumbar  enlargements  than  in  the 
dorsal  region.  The  secondar}-  myelitis  may  extend  upward  and  cause 
death,  or  downward  and  involve  the  lower  levels.  Onlv  when  sensa- 
tion  im])rovc^s,  motor  gain  is  apparent,  and  febrile  disturbance  is  passed, 
is  the  patient  safe.  Some  lasting  local  paralysis,  wasting,  and  trophic 
disturbance  result,  and  more  or  less  permanent  spasticity  always 
remains.  Too  often  bedsore,  cystitis,  sepsis,  or  other  complications 
carry  off  the  ]>atient. 

Treatment. — The  immediate  treatment  of  the  hemorrhage  consists 
of  measures  to  check  it.  The  patient  should  be  placed  face  downward 
witli  the  spine  elevated  as  nuich  as  possible,  and  applications  of  ice  or 
ice-bags  made  over  the  length  of  the  cord.     Absolute  quiet  and  the 
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detenninadon  of  blood  tu  the  f^tirface,  iiiu-stiiial  tract,  and  extremities 
f^oiild  be  favored.  The  art«^rial  tension  may  be  reduced  by  tiiinini 
t!"»es  of  tincture  uf  aconite  or  veratrum  viride  every  hour,  liut  the  use 
of  eiTpit  is  imt  advidi-d.  After  the  tirnt  day  the  treatment  istliat  of 
invelitiri. 

Thrombotic  Softening  of  the  Cord. — Thrombosis  of  the  arteries 
of  the  spinal  o^rd  uiuitnibteUly  oc^iurs.  The  anatorai<ral  features  of  the 
circulation  in  the  spinal  cord  renders  this  accident  a  very  likely  one. 
The  long  conrse  the  arterial  supply  traverses,  especially  in  the  lunibur 
cord,  produces  a  sluggishness  of  its  current  tliat  favors  the  dcjxwition 
of  tibriii  if  at  the  same  time  the  arterial  wall  is  nutritionally  disturbinl. 
As  the  spinal  arteries  after  entering  the  eord  are  of  the  terminal 
variety,  it  is  evident  that  their  obliteration  will  result  in  the  softening 
of  their  irrigation  ticlds.  This  result  has  ordiuarily  been  confounded 
wilh  myelitis  and  clinically  presents  the  same  picture,  (iowers  denied 
its  occurrence,  as  does  Striimpell,  l)ut  in  syphilitic  wises  tills  mechanism 
is  deoionstratcd  by  cases  such  as  arc  d(sscribo*l  by  Williamsftn  •  and 
tliose  of  Schmaus,  Sottas,  D4jdrine,  and  Knapp  quoted  by  him. 
Lloyd  "  also  refers  to  sneh  an  one  in  his  own  experience,  Biernaeki  ^ 
reporte  three  cases  in  full,  two  of  which  were  syjihilitic.  Embolism, 
on  the  other  hand,  can  practically  be  excluded,  owing  ttj  the  narrowness 
of  the  spuial  vessels,  the  long  and  tortuous  course  they  pursue,  and  the 
slowness  of  the  blood-stream.  Experimentally,  however,  by  the  injec- 
tion of  inert  powders  into  the  circulation  of  lower  animals  it  has  been  , 
prudueed  by  Lamy  *,  Singer  ',  and  others.  Tliough  atheroma  is  infre- 
quent in  the  spinal  circulation,  syphilitic  cases  commonly  show  endo- 
arterial  and  peri-arterial  changes.  The  same  are  likely  to  occur  in 
infeetions  diseases  and  in  many  blood  states,  and  favor  thrombosis. 

The  softened  area  resulting  from  thrombotic  occlusion  of  the  supply- 
ing artery,  just  as  in  the  brain,  la  likely  to  become  hemorrhagic  through 
the  venous  back-pressure,  and,  therefore,  may  present  any  degree  of 
hemic  discoloration.  Into  it  a  neighboring  blood-vessel  may  rupture, 
with  hemorrhagic  n^stilt^  As  the  symptoms,  treatment,  and  prognosis 
are  those  of  myelitis,  it  ia  not  necessary  to  repeat  them  here. 

Myelitis. — Under  the  term  myelitis  a  host  of  spinal  lesions  have 
been  gr*>upe<l  which  have  in  common  the  appearance  of  a  local  noften- 
ing,  with  more  or  less  inflammatory  disturiwinee.  It  may  be  very  seri- 
ously doubted  that  inflammation  of  the  eord-snbatance  is  ever  a  j»ri- 
mary  process.  In  all  the  cases  where  a  competent  primarv  condition 
can  bo  detected,  the  sequentiul  tt^^Iation  is  evident.  When  sneh  initial 
feature  is  not  discovered,  the  proper  attitude  is  not  to  deny  its  existence, 
but  to  acknowledge  ignorance.  We  have  seen  that  cerebral  inflammation 
is  invariably  secondary.  The  cord  lias  no  inherent  qualities  that  distin- 
guish it  from  the  brain  in  this  respect.  Tlie  newer  patliology  also  de- 
nies to  any  tissue  the  attribute  of  spontaneous  inflammation.     If  cerebral 

'  "telation  of  Disea<<esuf  IhaSpiiuU  Coril  tn  the  SpinnI  Blood-vessels."  Lonilnn, 
183.1.  '  "  NervoDB  DlsiaMB,"  Ity  American  Authors,  Philadelphia,  1S95. 

■  "IVat.  ZeiU  r.  Nervenheill;.."  M.  i. 

■  •'■  Archirea  do  Nenrologie,"  J694.  '  "  Deut.  Zeit.  t.  Heilk.,"  Bd.  svij,  1897. 
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softening  is  usually  the  result  of  thrombosis,  we  can  not,  as  Bastian  in- 
sists, deny  the  i)ossibility  of  an  identical  process  in  the  cord.  Infec- 
tion may  rejidily  reach  the  cord  by  the  vascular  supply.  That  it  does 
so  is  evident  in  the  inflammatory  lesions  of  the  cord-substance  that  so 
often  follow  the  exanthemata  and  sc»pticemic  disease  generally. 

The  term  myelitis  is  a  generic  one.  In  this  chapter  we  are  dealing 
with  the  indiscriminate  lesions  of  the  cord-subsbuice,  and,  therefore,  re- 
serve for  separate  consideration  the  variety  of  myelitis  known  as  acute 
anterior  i)oliomyelitis  that  singles  out  the  anterior  gray  matter,  is  largely 
confined  to  it,  and  presents  a  distinct  clinical  type.  We  may  distinguish 
a  transverse  myelitis,  one  that  is  disseminated^  and  a  central  form  depend- 
ing merely  uj>on  the  accidental  location  of  the  lesion  or  lesions  in  the 
cord.  Of  these,  acute  transverse  myelitis  may  be  taken  as  a  type,  and  is 
the  one  commonly  encountered. 

Etiologry. — Acute  myelitis  may  follow  wounds  of  the  cord,  laeera-- 
tlons  of  its  substance,  from  hemorrhage,  or  from  fracture-dislocations  of 
the  vertebrae.  It  has  followed  violent  muscular  efforts^  spinal  cancttsnon^, 
and  falls  on  the  back,  but  in  such  cases  minute  myelitic  hemorrhage  or 
other  structural  lesion  must  have  introduced  the  program.  It  has  been 
repeatedly  attributed  to  eold  and  exposure,  and  this  assertion  has  been 
handed  down  so  persistently  that  it  seems  a  pt^rmanent  fixture  in  the 
literature.  If  cold  plays  any  part,  it  is,  as  in  pneumonia,  to  favor  the 
intrcKluction  of  infection.  Qmiprrssion  of  the  cord  by  disease  of  the 
spine  or  the  meninges,  or  by  new  growtlts,  causes  a  localized  softening 
which  may  girdle  the  cord.  The  association  of  myelitis  and  menin- 
gitis is  shown  in  the  condition  of  meningomyelitis  already  described. 
The  extension  of  the  inflammatorj^  process  to  the  cortl  is  a  clearly  recog- 
nized feature  of  most  meningeal  infections.  It  may  follow  all  the  acute 
i)ifecfhus  diseases  ;  probably  by  an  initial  thrombosis,  fh/pkilis  frequently 
leads  to  it,  and  usually  by  a  thromlwtic  process.  It  may  also  result 
from  a  gummy  tumor  or  from  sy]>hilitic  meningitis.  These  will  be 
considered  more  at  length  in  the  chapter  on  Syphilis  of  the  Nervous 
System.     Influenza,  gonorrhea,  and  caisson  disease  have  caused  it. 

Morbid  Anatomy. — On  inspection  an  inflamt^d  cord  presents  a  red, 
swollen  api)earance  and  a  reduwd  consistency  that  may  make  it  pulta- 
ceous  and  even  diffluent.  The  vertical  dimensions  of  the  softening  vary 
from  one-half  an  inch  to  several  inches,  and  usually  embrace  the  full 
thickness  of  the  cord.  Depending  upon  the  amount  of  extravasated 
blood  and  the  a^e  of  the  lesion,  the  myelitic  portion  is  red,  yellowish,  or 
white.  It  is  usually  difficult  or  impossible*  to  distinguish  the  gray  fn>m 
the  white  portions  of  the  cross-scK^tion,  and  commonly  the  softening  is  so 
great  that  the  cord  breaks  down  under  the  slightest  handling.  All  d(»tails 
are  then  obliterate<l.  Microscopicafh/,  there  is  more  or  less  disintegration 
of  the  cord-elements.  There  is  usually  ])resent  an  abundance  of  phago- 
cytic elements,  and  amyloid  IxkHcs  are  frequently  encountertKl.  The  axis- 
cylinders  are  destroyed,  or  divided  or  granular.  Sometimes  a  few  of 
them  appear  much  swollen.  The  nerve-cells  participate  in  the  destruc- 
tion, and  those  that  are  recognizable  appear  swollen,  pigmented,  gran- 
ular, filled  with  fat-globules,  or  vacuolatcHl.     Their  processes  early  dis- 
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appear.  The  vessels  are  altere<l,  their  walls  thickened ;  the  j)erivasoular 
sheutlis  are  dilated  with  cells,  detritus,  and  hemorrhage.  The  intersti- 
tial tissue  is  exa^erated  in  proportion  to  the  dunition  and  intensity  of 
the  disease,  and  in  the  disseminated  form  of  myelitis  forms  islets  of 
thickened  tissue.  There  are  usually  many  spider-cells  pn^Mit.  The 
meninges  are  variably  affected  by  extension  of  the  inflammation  to  them. 
In  cases  of  long  standing  the  cord  may  be  reduced  to  a  mere  fibmus 
shred. 

If  the  lesion  has  been  of  sufficient  duration,  ascending  degenerations 
are  found  in  the  posterior  and  direct  cerebellar  columns,  and  desc(>nd- 
ing  degeneration  in  the  pyramidal  tnicts.  In  addition,  by  the  process 
of  contiguous  extension  the  myelitis  may  propagate  itself  in  either  direc- 
tion from  its  initial  focus  along  any  of  the  tracts  of  the  conl,  or  along 
its  gray  substance,  irrespective  of  the  direction  of  conduction  in  the 
physiological  pathways. 

In  disseminated  myelitis  small  foci  of  inflammation  are  scattiTcd 
thnmghout  considerable  portions  of  the  cord,  presenting  the  same  mi- 
nute changes  as  outlined  above.  It  may  require  the  microscope  to  detect 
them,  or  they  may  be  manifest  as  small  red  or  hemorrhagic  points  in 
the  cross-section.  In  the  central  form  there  is  cellular  infiltration  al>out 
the  central  canal,  which  is  often  dilated*  and  choked.  The  nerve-roots 
arising  from  the  focus  of  inflammation  show  neuritic  changes  and  de- 
generation, with  corresponding  muscle  changes.  Should  a  myelitis  be 
infectious  from  the  first,  or  subsequently  infected  by  pus-])roducing  bac- 
teria, abscess  formation  results.  From  such  a  cord-abscess  the  menin- 
ges may  l)ecome  infected  and  a  purulent  meningitis  ensue. 

Symptoms. — ^The  symptoms  of  myelitis  are  as  diverse  as  the  cases, 
and  each  case  varies  with  the  vertical  or  transverse  location  of  the 
lesion  or  lesions,  with  their  numlwr,  extension,  severity,  and  character. 
The  on^Mi  is  modified  by  the  initial  cause  of  the  disejise  in  the  conl. 
When  hemorrhage  is  the  first  step,  it  is  apoplectic  in  suddenness. 
Tniumatism  has  its  own  history.  The  infectious  diseases  have  their 
individual  clinical  features  upon  which  the  myelitis  is  grafted.  In  less 
well-marked  antecedent  states  the  onset  of  the  paraplegic  features  of  the 
disease  may  l)e  unheralded  by  any  subjective  or  objective  phenomena. 
A  few  days  of  malaise,  of  slight  fever,  or  of  fleeting  ]>aresthesia  may 
indicate  the  svstemic  condition  which  eventuates  in  mvelitis.  In  other 
hut  rare  instancies  convulsions,  high  temperature,  and  rigors  declare  the 
toxic  process  and  usher  in  the  spinal  symptoms.  These  consist  usually 
at  first  of  intense  y>a//j^, which  may  be  darting  in  character, extending  ahmg 
the  limbs  or  girdling  the  trunk.  Th(»re  is  more  or  less  tingling  and  nunil)- 
ness.  The  distribution  of  such  sensory  disturbance  in  relation  to  (he 
cord-segments  should  be  significant.  Shortly  after — in  a  few  minutes 
in  hemorrhagic  cases,  in  a  few  hours  or  a  few  days  in  infectious  forms 
— ^more  or  less  paraplegic  venhie^'i,  which  involves  evc^rvthing  below 
the  segmental  location  of  the  dis(»ase,  is  developed.  The  motor  loss 
may  \yc  sudden  or  gradual,  compl(»te  or  partial,  but  usually  is  insidi- 
ous, progressive,  and  does  not  reach  an  absolutes  degree.  The  control 
of  bladder  ami  bowels  is  usually  disturbed  early,   with  more  or  less 
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incontinence  or  retention.  In  some  instances  the  motor  features  come 
on  and  progress  with  the  sensory  disturbances,  or  even  precede  tliem. 
Tlie  onler  of  symptoms  dei^nds  \\\nm  the  })ortion  of  the  cord  first  and 
most  diseased  and  tlie  destnicti\*e  or  irritative  chamcter  of  the  lesions. 
It  follows  that  spasmodic  twitching;  of  the  limbs  may  occur,  but,  as  a 
nde,  th(»R»  is  complete  fla<x;idity  at  first. 

The  number  and  variability  of  the  symptcmis  is  so  great  that  they 
can  best  be  presented  under  their  various  heads. 

Sensation. — ^Th(»  upper  level  of  tlie  sensory  disturbance  is  usually 
marked  by  a  hy|HTsensitive  band  «)rresj)onding  to  the  U])iH?r  segmental 
extent  of  the  eonl-lesion,  and  due  to  its  irritant  action.  This  is  always 
present  in  en)ss-myelitis,  and  should  be  diligently  sought,  as  it  is  of  the 
greatest  liK^alizing  imjK)rtance.  In  the  entire  surfaw  below  the  hyper- 
sensitive zone  sensation  is  more  or  less  blunted  and  may  be  conij)letely 
lost  in  all  its  mcxles.  When  the  cross-lesion  is  less  (nmiplete,  sensation 
or  motion,  or  l)oth,  may  be  only  ]>artially  involved.  When  the  lesitm 
is  practically  central,  we  have  the  jK'culiar  dissociati(m  of  touch-sensa- 
tions that  nuirks  lesions  in  this  location.  There  is  analgesia  and  loss 
of  t<;mperature  sense,  with  preservation  of  tactile  pen*e])tions.  Involve- 
ment of  the  jK)steri()r  nM)ts  and  extension  of  the  inflammation  to  the 
meninges  are  marked  by  local  pain  an<l  tendenu^ss  over  die  spine  at  the 
level  of  the  lesion  and  al)ove  it.  The  ginlle  jxiin  has  the  same  toiK)- 
gniphical  significance  as  the  hyj>ersensitive  zone,  and  usually  corrt»sj)oiids 
to  it.  The  patient  oft(»n  complains  of  jMiresthetic  s(»nsations  below  the 
l(»si()ns,  even  in  completely  anesthetic  territory,  or  in  the  al>domiiiaI 
visc(»ra.  Thes(»  may  be  misleading  to  l)oth  patient  and  physician.  The 
greatest  care  must  be  exercised  in  testing  the  cutantHnis  and  other  sense 
|KTci»ptions,  as  indicated  in  Part  I.  The  sensor}'  symptcmis  frecjuently 
vary  greatly  during  an  attack  unless  the  lesion  c<mij)letely  servers  the 
conl.  The  reappeanmce  of  sensation  when?  previously  wanting  is  a 
g(MKl  sign,  just  as  the  incn^ase  of  sensory  loss  is  indicative*  of  extension 
of  the  disease  and  of  bad  import,  s<mietimes  of  fatal  significance*  if 
toward  tlui  upper  ccTvical  levels. 

Motion. — The  loss  of  motion  corresponds  to  the  same  segmental  distri- 
bution as  the  anesthesia,  and  may  be  complete  or  ])artial.  The  anterior 
gmy  matter  in  the  inflammatory  focus  is  usually  completely  destroyed, 
or  at  least  its  functions  are  complet<»ly  inhibiteil  for  the  time.  The  mus- 
cles controll(Kl  by  this  portion  of  the  cord  aR»  paralyzed.  The  amount 
and  degree  of  pandysis  below  the  lesion  de|>eiid  ujK>n  the  completeness 
of  tlu?  cn)ss-lesion,  and  varies  within  wide  limits.  In  the  diss(*minateil 
and  multiple  forms  of  inflammation  various  functionally  related  groups 
of  muscles  may  l)e  siuglwl  out,  as  in  acut(»  j>oliomyelitis.  Here,  also, 
the  motor  loss  may  show  any  degre**  of  in(»ompleteness.  The  loss  of 
sphincter  (»oiitrol  is  usually  prc'sent  from  tlu^  first  ami  j>ersistent.  W^hen 
the  lumbar  cord  is  afVect(Kl,  incontinencu'  of  urine  and  distention  of  the 
bladder  an<l  bowels  follow  the  destnu^tion  of  their  spinal  ct^nters.  The 
distribution  of  the  ])aralysis  is,  therefore,  always  de|K*ndent  upon  the  seg- 
ment or  segments  of  the  conl  that  are  diseascnl,  and  has  a  common  ten- 
dency to  para))legic  distribution,  involving  l)oth  sides  symmetrically'. 
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The  distribution  of  symptoms  in  very  rare  instances  suggests  the  Brown- 
S^quard  syndrome,  due  to  a  lateral  hemicordal  division  (see  p.  51). 

Reflexes. — The  reflexes  whose  spinal  centers  are  situated  in  the 
inflammatory  focus  are  abolished.  Below  that  level  they  are  usually 
diminished  at  first,  but  at  the  end  of  a  week  or  ten  days  commence  to 
increase  in  vigor  and  gradually  attain  extreme  exaggeration.  Should 
the  lesion  actually  divide  the  cord,  they  are  abolished,  as  in  traumatic 
cases,  but  the  preservation  of  a  very  few  fibers  in  any  portion  of  the 
cord's  cross-section  seems  sufficient  to  allow  of  their  exaltation  and  the 
development  of  spasticity  and  rigidity.  All  forms  of  clonus  and  intensi- 
ficati(m  of  reflex  activity  may  be  encountered.  The  tendency  is  for  the 
lower  limbs  to  be  rigidly  extended,  adductcd,  and  sometimes  crossed. 
Less  frequently  flexion  predominates  and  the  legs  are  flexed  upon  the 
thighs,  which  are  firmly  applied  along  the  anterior  surface  of  the  trunk. 
The  clonic  condition  of  the  limbs  sometimes  serves  to  jerk  them  about 
sharply  upon  slight  skin  friction,  even  by  the  removal  of  the  bedding 
or  any  gentle  manipulation.  The  flaccidity  of  the  early  days  is  replaced 
by  a  hypertonicity,  so  that  the  muscle-masses  may  stand  out  promi- 
nently. Contractures  may  result  and  often  do.  Priapism  is  commonly 
present  in  cervical  myelitis,  and  frequent  in  inflammation  of  the  dorsal 
cord,  but  absent  in  lumbar  involvement.  Lesions  in  the  cervical  region 
are  commonly  attended  by  a  dilated  pupil,  but  in  some  cases,  especially 
of  the  disseminate  variety,  optic  neuritis  is  present,  and  pupillary  re- 
sponses are  variously  modified.  The  condition  of  the  vesical  and  rectal 
reflexes  is  one  that  should  early  engage  attention.  If  the  lesion  involves 
the  lumbar  cord,  the  sphincters  are  usually  relaxed  and  incontinence 
follows,  but  there  is  a  tendency  to  retention  through  relaxation  of  the 
visceral  walls,  and  cystitis  is  easily  established.  Again,  when  the  lesion 
is  alx)ve  the  lumbar  cord  the  sphincters  operate  automatically,  and  both 
fec^s  and  urine  are  dischargwl  at  intervals  ;  but,  again,  the  bladder-wall 
is  likely  to  yield,  or  acts  ineffectually  without  the  aid  of  the  abdominal 
muscles ;  urine  is  retained,  becomes  amnioniacal,  and,  through  contami- 
nation by  catheter  or  otherwise,  cystitis  develops.  Rupture  of  the  blad- 
der through  distention  and  ulccnition,  causing  peritonitis,  has  been  seen. 

Trophic  Changres. — The  muscles  that  are  anatomically  related  to 
the  diseased  cord-segment  waste  promptly  and  show  the  reaction 
of  degeneration.  In  addition  the  inert  limbs  lose  in  size  from  disuse 
and  considerable  emaciation  is  frequently  jjresented,  but  the  electric^d 
changes  are  lacking  and  the  reflexes  are  usually  increased.  The  general 
vasomotor  and  trophic  conditions  below  the  Ic^sion  are  disturbed.  A  slight 
stroke  of  the  finger-nail  u]K)n  the  skin  will  usually  present  a  line  of 
persisting  vascular  stasis  like  the  meningeal  tache,  and  at  first  the 
paralyzed  portions  show  an  elevation  of  temperature  even  above  that  in 
the  mouth.  In  cases  of  long  standing  the  local  temperature  is  abased 
and  the  paralytic  members  are  blue,  cold,  cyanotic,  and  often  edematous. 
The  skin  is  often  dry,  harsh,  and  scaly,  and  readily  breaks  down  under 
pressure,  forming  ugly,  sluggish,  unnianageal)le  bedsores.  The  tend- 
ency to  bedsore  is  prominent  from  the  first,  and  it  is  in  these  cases  that 

the  sacrum  is  sometimes  denuded  within  a  few  days  under  the  continued 
22 
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influeiico  of  prc^ssuro,  irritation  from  urine  or  feces,  and  the  dystrophic 
element.     Joint-lesions  of  the  arthropathic  sort  are  rurely  induced. 

The  general  nutrition  of  the  patient  suffers  to  some  degree,  but  less 
than  would  be  expected,  and  it  (ian  usually  l)c  maintained  at  a  reason- 
able level.  The  danji:(T  arises  fn)m  extension  of  the  myelitis  and  from 
complications  arising  through  cystitis,  bedsore,  nej)hritis,  and  septicemia, 
or  concurrent  acute  iniections,  su(4i  as  pneumonia. 

Course. — Acut(»  cjises  rt»ach  their  maxinmm  in  a  few  days,  others 
in  a  few  weeks,  and  tlu»n,  if  death  does  not  result,  a  long  stationary 
period  or  one  of  grachial  improvement  or  decline  succeeds.  The  ocour- 
ren(H»  of  an  extension  of  the  inflammation  may,  at  any  time,  jeopardize 
life  by  invading  the  respiratory  apparatus.  Acute  bedsore  is  always  a 
dangerous  ('omplication,  and  cystitis  is  hardly  less  so.  When  silastic 
features  dev(»lop,  th<;y  rarely  recede  to  any  considerable  extent,  and  imply 
jwrmanent  disability  and  the  j)araplegic  state*.  Sc^nsation  or  motion  may 
return  singly.  The  localized  wasting  due  to  involvement  of  the  anterior 
gray  never  n^jKiirs,  and  adjacent  jK)rti(ms  of  the  gray  matter  may  subse- 
quently be  involved.  Death  may  take  j)lace  early  from  ciirdiai;  and 
respiratory  failure  or  follow  at  any  jwriod  from  exhaustion  due  to  the 
primary  infe(^tion  or  that  secondary  to  bedsore,  cystitis,  ne])hritis,  septi- 
cemia, or  is  cuiused  by  a  gradual  extincticm  of  the  vital  energy.  The  cases 
that  recover  bear  the  indelible  marks  of  the  disease  in  weakencnl  and 
spastic  legs,  arcnis  of  anesthesia,  sphincteric  paresis,  and  local  atrophi(»s 
variously  distributed  in  accordance  with  the  seat,  extent,  and  intensity 
of  the  eoixl -injury.  These  furnish  cases  of  so-called  chronic  myelitis, 
but  inilannnation  has  subsidinl  and  the  conditions  presented  art*  sc»i^>nd- 
arv  to  the  local  conl-lesion  and  the  degenerations  that  follow  it.  They 
are  more  fully  d(»scrib(Hl  under  the  head  of  The  Paraplegic  State. 

Diagrnosis  in  myelitis  presents  numerous  problems  and  n»cjuin»s 
painstaking  examination  and  study.  We  have  to  ask  ourselvc^s  :  (1) 
Whether  the  cord  is  actually  diseas(Hl ;  (2)  the  ext(»nt  of  that  diseas<» — 
namely,  its  localization — and  (3)  its  origin.  Unless  there  is  loss  of 
certain  groups  of  cord-functions  anatomically  relatcnl,  we  can  not  incrimi- 
nate the  (»or(l.  Of  th<»se,  the  most  im|H)rtant  are  early  loss  of  motion  of  a 
j)araplegic  distribution  and  relaxation  of  the  s])hi note rs.  Corresponding 
scMisory  disturbance  or  an(\sth(»sia  surmounted  by  a  band  of  hy|H'ri*s- 
thesia  will  almost  surely  be  a<l(hHl  to,  if  it  does  not  pretKKle,  the  motor 
loss.  Th(»  onset  is  usually  acute,  and  in  th(»  hemorrhagic  variety  it  is 
su<ld(Mi.  Extreme  |>ain  of  a  radiating,  segmental  variety  and  sudden 
onset  suggest  an  initial  vascular  lesion.  After  ten  days  we  may  detect 
muscular  atrophy  (•orresjM)n(ling  to  the  lesion  and  usually  in<»reased 
reflexes  below  the  lesion,  which  usher  in  the  sjijistic  stage*  that  is  to  j>cr- 
sist  as  a  paniplegic  state  if  the  ))atient  survives.  Even  l)eforc  this  time 
the  loss  of  faradic  response  in  the  mus(^les  iimervatcnl  by  the  spinal  gray 
embraced  in  the  inflammatorv  focus  mav  in<lieate  the  mvelitis  and  its 
V(»rtical  extent.  To  the  furthcT  l(K'alization  of  the  cord  disease  we  bring 
to  bear  the  considerations  set  forth  in  th(»  preceding  cha])ter.  Our  main 
<'arly  guide  is  loss  of  reflexes  and  tlu;  vertical  extent  of  such  hiatus  in 
the  (ihain  of  spinal  reflex<»s. 
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In  poUomyditU  sensory  deficiency  is  not  present  and  the  motor  loss 
is  usually  of  mouoplt^ic  outline.  In  meningitU  we  have  the  early  and 
persistent  root  pain,  tenderness  over  the  spine,  and  retention  of  motion 
and  reflexes.  In  Landrifn  palst/y  or  acute  ascending  myelitis,  we  meet 
the  steady  advance  of  the  paraplegia  from  the  feet  and  legs  upward, 
with  retention  of  sensation,  faradic  activity,  sphincteric  control,  and 
usually  of  the  tendon  reflexes.  In  muUipk  neuritis  the  slow  onset, 
involvement  of  all  four  extremities,  major  affection  of  the  extensors, 
and  paresthesise  are  significant  In  hysteria  the  sensory  disturbance  lias 
a  characteristic  outline,  the  reflexes  are  not  greatly  disturl)ed,  trophic 
changes  are  not  present,  and  stigmata  are  obtainable.  The  mistake 
usually  made  is  to  overlook  an  organic  disease  because  hysteria  is  also 
present.  It  must  never  be  forgotten  that  hysteria  excludes  nothing, 
but,  on  the  contrary,  is  often  added  to  structural  disease. 

The  diagnosis  of  myelitis  having  been  reachetl,  it  is  always  in  order 
to  question  its  origin.  This  may  be  evident  from  the  history  or 
presence  of  traumatism,  acute  infectious  disease,  septicemia,  syphilis,  or 
other  cachectic  state. 

Profirnoeds  in  such  a  generic  condition  as  myelitis  must  be  based 
upon  general  rules  applied  to  the  individual  ease.  The  outlook  is 
always  grave  as  to  life  and  positiv^ely  bad  as  to  complete  recovery.  If 
die  patient  is  not  carried  off*  during  the  first  few  days  by  the  implication 
of  the  cardiorespiratory  apparatus,  or  by  the  over\vhelming  systemic 
effect  of  the  infection,  which  is  perhaps  only  locally  manifest  in  the  cord, 
and  if  he  reaches  the  end  of  the  first  week  without  any  indications  of 
extension  of  the  myelitis,  he  may  be  considered  out  of  immediate  danger. 
If  at  the  end  of  three  or  four  weeks  he  does  not  show  at  least  some 
slipht  return  of  motion  and  sensation,  it  is  not  likely  that  these  will 
ever  grejitly  improve.  On  the  other  hand,  distinct  improvement  within 
the  first  two  or  three  weeks  is  usually  followed  by  rapidly  progressive 
gain  almost  to  the  point  of  entire  recovery.  When  sjiastieity  appears 
it  implies  descending  degeneration  in  the  i)yrami(lal  tracts  and  lasting 
(lisabilitv.     Cervical  mvelitis  is  almost  invariablv  fatal.      Involvement 

•  •  • 

of  the  dorsal  cord  is  much  less  disastrous  than  when  the  lesion  invades 
the  lumbar  enlargement  and  perforce  jx^rmanently  cripples  the  sphincter 
control  and  the  legs.  Acute  bwlsore  and  acute  cystitis  are  ominous 
complications.  Local  muscular  atrophies  are  subject  to  this  rule :  If 
&radic  response  can  not  l)e  obtaine<l  in  such  muscles  at  the  end  of  the 
first  two  w^eeks,  they  may  be  ctmsidercHl  as  permanently  impaired.  In 
5\'philitic  cases  that  reach  a  marked  degree  of  paralysis  we  may  hope 
to  prevent  extension  of  the  disease  and  sometimes  to  secure  a  marked 
recession  of  the  |>aresis  but  never  for  complete  cure. 

Treatment  divides  itst^lf  into  three  j)arts :  (1)  That  of  the  causal 
condition  ;  (2)  that  of  the  invasion  stage,  and  (3)  that  of  the  paraplegic 
state.  Traumatic  conditions,  pressure  from  meningeal  hemorrhage  or 
new  gnnvths  require  surgical  mwisures.  Any  systemic  infet'tion  or 
inflection  atrium  imust  l)e  directly  dealt  with.  For  the  local  condition 
the  treatment  outlined  for  meningitis  is  available.  During  the  invasion 
period  the  inflametl  cord  should  be  kept  elevate<l  by  placing  the  patient 
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in  the  prone  posture.  Local  applications  of  ice  are  useful.  Active 
catliarticd  should  be  used  if  the  patient's  strength  warrant  their  admin- 
istration. Quiet,  and  above  all  cleanliness,  must  be  secured  and  local 
pressure  avoided.  Early'  attention  to  the  bladder  is  usually  needed 
but  catheterization  is  only  indicatini  when  vesical  retention  can  Ik?  made 
out  by  palpation  and  percussion,  and  then  nmst  be  carried  out  with  the 
most  scrupulous  antiseptic  preciuitions.  Febrile  disturbance  is  usually 
a  part  of  the  original  (Miusal  procc^ss  and  will  be  met  accordingly. 

After  the  first  two  or  three  days,  if  the  case  runs  on,  a  water  or  air 
bed  will  be  found  of  the  greatest  service  in  distributing  pressure.  The 
heels,  elbows,  and  other  bony  prominences  in  the  paralytic  field  should 
be  carefully  padded  with  cotton.  The  constant  use  of  a  bed  urinal 
will  often  help  to  keep  the  patient  dr}\  Alimentation  and  sup- 
porting treatment  will  require  tlioughtful  attention.  At  the  end  of 
a  wec»k  careful  massage  and  faradization  may  be  employed,  if  not 
contruin(li(;attKl  by  surgical  conditions  in  the  spine.  Gentle  frieticins 
and  kneadings  of  the  muscles  are  indeed  advisable  from  the  first  day, 
and  the  j>osition  of  the  i)aralyzed  limbs  should  be  changed  hourly  if 
only  slightly,  as  is  automatically  done  in  healthy  sleep.  When  a  IhhI- 
sore  develops,  its  best  management  dept^nds  ujK)n  keejMng  it  j)erfectly 
dry.  To  this  end  a  soft  gjuize  pad  and  an  abundance  of  pulverized 
boric  acid  should  be  useil,  but  the  dressing  must  not  be  cumbersome  or 
so  arranged  as  to  exercise  pressure  and  the  patient's  i)Osition  must  also 
conform  to  this  requirement.  Cystitis  requires  careful,  thorough, 
skilful  c^itheterization  and  washing  out  of  the  bla<lder  everj'  eight  or 
twelve  hours.  The  administration  of  salol  or  beta-naphtol  also  tends 
to  render  the  urine  luiirritating  and  to  some  extent  disinfects  the  bowel 
contents.  The  management  of  the  aise  now  resolv(»s  ib^ilf  into  one  of 
g<XHl  nursing  and  attention  to  obviate  complications,  especially  maljwsi- 
tion  of  joints  and  contracture  deformities. 

As  motion  and  j^ower  reappear  the  patient  should  be  encouraged  to 
use  the  limbs  intelligently.  By  concentrating  his  attention  upon  a 
C(»rtaiu  movement  he  can  often  pnKluce  it  after  a  number  of  attempts, 
liocal  nutrition  must  be  kei)t  up  by  massage  and  electricity.  The  use 
of  the  faradie  brush  to  the  anesthetic  area  is  of  some  service  in  restoring 
sensation.  The  general  i)liysical  condition  and  the  usual  constiimtion 
require  constant  attention. 

The  Paraplegic  State. — The  parcij)legic  stiite  is  the  usual  termi- 
nati<m  of  a  myelitis  that  does  not  end  fatally,  and  corresjwnds  in  some 
sense  t^)  the  "  hemiplegic  state "  that  supervenes  ujmn  brain-lesions. 
Very  often  arising  from  such  a  cause  as  acute  myelitis,  it  is  mistaken 
for  a  chronic  inflammatory  condition  and  denominatin:!  chronic  myelitis 
or  confoun<l(Ml  with  ataxic  jiaraplegia  and  even  with  locomotor  ataxia. 
The  descending  degt»neration  in  the  pyramidal  tracts  is  a  consequence 
of  any  lesion  which  involves  the  upper  niMiron  in  the  cord.  When  due 
to  bilateral  lesions  above  the  cord  it  is  best  culled  a  diplepa.  Cross 
hvsions  of  the  ('crviciil  conl  are  usually  ])romi)tly  fatal,  so  that  the  para- 
plegic state  arising  from  indiscriminate  lesions  only  reaches  its  later  and 
chamcteristic  development  in  cord  lesions  below  that  level. 
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Etiology. — All  tlie  indiscriminate  cord  lesions,  such  as  traumatism, 
hcroorrliage,  thrombotic  softening,  myelitis,  tumors,  and  pressure  from 
meningeal  and  spinal  diseases  and  growths,  give  rise  to  a  paraplegia 
which  is  more  or  less  pronounced  in  pro[)ortion  to  the  extent  of  the 
lesion.  In  addition,  the  so-called  system  lesions  which  are  marked  by 
^sclerotic  degeneration  of  the  lateral  tracts  produce  paraplegic  conditions. 
We  find  it  also  in  Little's  disease,  ataxic  paraplegia,  family  (cerebellar 
ataxia,  and  amyotrophic  lateral  sclerosis.  The  only  common  fact  is  the 
degeneration  of  the  motor  tnicts  in  the  lateral  cohmins.  Diseases  of 
the  upper  neuron  arising  from  intracranial  lesions  have  been  considered 
in  that  connection. 

Symptoms. — The  symptoms  of  this  secondary  state  vary  greatly 
and  are  dependent  upon  the  nature,  extent,  and  activity  of  the  initial 
lesion.  In  the  system  diseases  the  spastic  paraplegia,  as  in  Little's  dis- 
ease, may  be  really  a  diplegia  from  embryonic  defect,  and  congeni- 
tally  present.  In  the  family  ataxias  the  defect  is  also  teratological, 
but  the  symptomatic  development  is  postnatal  and  usually  insidious. 
Ataxic  paraplegia  and  amyotrophic  lateral  sclerosis  also  develop  very 
gradually  and  asually  in  adult  life.  They  all  in  common  possess  defects 
of  the  pyramidal  tracts  marked  by  loss  of  muscular  control  and 
strength  especially  developed  in  the  lower  extremities,  and  by  increased 
reflexes  and  spasticity.  The  special  paraplegic  features  which  they 
po&sess  will  be  taken  up  in  the  description  of  the  various  system  dis- 
eases. In  this  present  connection  the  paraplegic  state  arising  from 
indiscriminate  lesions  is  principally  in  view. 

If  the  initial  cord  lesions  be  acute,  as  in  traumatism,  hemorrhage,  and 
myelitis,  the  motor  loss  is  promptly  established  and  the  muscles  are 
flaccid  and  inert.  The  sphincters  are  usually  relaxtKl.  The  reflexes 
represented  in  the  diseased  cord  segnuMits  are  abolished  and  those  below 
the  injured  fixjus  are  diminished.  If  the  cord  is  entirely  severed,  they 
an?  completely  and  permanently  lost  and  rigidity  does  not  ensue.  When 
the  cord  is  not  entirely  divided,  at  the  end  of  a  week  in  some  cases,  in 
others  several  weeks  later,  the  increasing  reflexes  indic^ite  degenerating 
lateral  motor  tracts  and  usher  in  the  spastic  features  that  are  to 
permanently  remain. 

When  the  inciting  cause  of  the  paraplegia  is  of  gradual  develoj)- 
ment,  as  in  pressure  conditions  arising  from  Pott's  disease  and  spinal 
neoplasms  or  new  growths  in  the  membranes  or  conl,  the  clinical  pro- 
gram is  verj'  different.  Root  pains,  girdling  the  trunk  or  streaking  into 
the  liml>s,  depending  on  the  segment  location  of  the  lesion,  are  early 
symptoms  and  usually  there  is  complaint  of  heaviness,  weakness,  and 
clumsiness  in  the  legs.  This  increases  either  steadily  or  by  stages,  in 
the  intervals  of  which  some  amelioration  mav  occur,  and  eventually  the 
hypersensitive  girdle  and  subjacent  anesthesia  are  more  or  less  well  de- 
velope<l.  Sphincteric  loss  is  a  late  feature  and  is  usually  preceded  by 
months  of  slighter  degrees  of  incontinence.  As  the  i)ressure  increases, 
compression  of  the  pyramidal  tnicts  gradually  develops  ;  they  degener- 
ate and  the  reflex  activity  is  correspondingly  exalted.  It  is  in  these 
cases  of  slow  cord  compression  that  the  spasticity,  reflex  automatism, 
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and  muHcular  rigidity  with  renultuut  contractu reu  reach  their  higliest 
cxenipl  ill  cation. 

Whea  the  aciiU'  cnsca  liavc  im|»r«vf<i  enough  to  walk  or  the  insidi- 
ous cased  have  attained  u  fair  degree  of  development,  the  f/«iV  is  higlily 
chanictc'rintic.  The  [tiiticut's  feet  ont^'  |ihi[it<il  seem  glued  to  the  fliNir, 
and  the  nii{)er  )>ortioti  of  the  ixidy  is  inclined  forwiml  to  enable  tliem  to 
be  advaiKrf^l.  The  jx-lvis  is  elevated  on  one  side  and  tlie  limb  ia  tlien 
brought  or  dra^-^l  to  a  )X)sition  umler  the  wiiter  of  graviU'  like  a  ripid 
pendulum  (Fig,  119).  It  may  even  Ik'  aiiled  by  the  hand.  As  it  ad- 
vances it  is  shaken  by  clonic  movements,  and  when  ])lanted  these  may 
cause  it  to  execute  sevend  dancing  ste|is  iH-fon-  it  is  securely  placed, 
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during  which  the  heel  is  forcibly  elevato!  and  the  |>aticnt  may  l>t'  IhhUIv 
jostled  np  and  down.  The  IhmIv  is  t!i<'n  again  inelincii  fimvanl  anti 
over  the  sup|KirtIng  limb,  anil  the  op)M)site  memlHT  is  in  turn  irairietl  a 
little  in  advaniv  of  the  vertityd  line.  These  short,  jerky,  halting,  eloni- 
(ailly  (listurlxtl  stejjs  are  fiv(|nenlly  n-nderwl  inon-  <lil1ienlt  by  the  ovcr- 
aetion  nf  the  adductors  of  Uic  thighs  whieh  displace'  the  limlis  inwani, 
CiUise  the  knees  to  interfere  with  ejieh  other,  ami  soiiietinics  even  induces 
a  cnws-h^>^'d  gait.  Pnign'ss,  in  spite  of  the  distnrlKim-e  of  the  giut,  is 
usually  made  in  a  fairly  stniight  Hni',  luiless  some  slight  obstacle  over 
which  the  iHktient  is  sure  to  stumble,  or  an  unusual  amount  of  clonus, 
cause  him  to  swerve,  [n  nearly  every  resju*!  the  gait  is  the  opposite 
of  the  steppage  of  auiltiplir  netiritiij. 
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If  walking  is  impossible,  the  attitude  in  standing  may  still  indicate 
the  spastic  state.  The  tendency  to  contracture  usually  draws  the  knees 
forcibly  together  and  partially  flexes  the  knee-  and  hip-joints  (Figs.  120 
and  121).  A  sudden  reflex  contniction  of  the  calf-muscles  may  cause 
ihe  patient  to  rise  on  his  toes  or  throw  him  to  the  ground.  The  knees 
often  suddenly  give  way. 

When  the  patient  is  bedridden  and  the  paraplegic  state  is  developed 
to  an  extreme  degree,  the  lower  limbs  may  be  rigidly  extended  on  the 
pelvis  and  at  all  their  joints.  Adduction  is  strongly  marked  and  may 
serve  to  cross  the  limbs.  If  one  foot  l>e  lifted  from  the  bed,  the  rigidity 
may  serve  to  cause  the  other  one  to  follow,  as  if  the  hip-  and  knee-joints 
were  ankylosed.  In  other  severe  cases  flexion  predominates,  and  the 
lower  extremities  arc  rigidly  folded  u{K)n  themselves  and  upon  the  trunk, 
so  that  the  heels  are  drawn  up  to  the  buttocks,  the  knees  to  the  sternum. 

The  reflexes  are  always  exaggerated  after  the  early  flac<?idity  of 
acute  cases  has  receded,  and  in  the  later  stages  become  excessive  to  an 
incredible  degree.  The  slightest  tap  on  the  patelhir  tendon  forcibly 
throws  out  the  leg,  and  the  whole  extremity  may  be  seized  with  a  clonic 
activity  that  provokes  similar  jerky,  more  or  less  rhythmical,  move- 
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Fig.  122. — Paraplegia  from  spinal  fracture.    Attitude  in  bed.    Thiglis  adducted  and  crossed.    Bedsore 

over  trochauter. 

ments  in  the  opposite  limb,  and  may  finally  end  by  a  jack-knife  contrac- 
tion that  violently  flexes  them  upon  the  trunk  and  at  the  knees.  These 
reflex  storms  may  even  follow  the  slightest  cutaneous  impression,  such 
as  gently  removing  the  bed-clothing,  and  are  not  infrequently  the  source 
of  much  pain  and  sufiering.  The  vesical  and  rectal  reflexes,  if  j)resent 
at  all,  usually  work  automatically  in  protracted  cases  of  paraplegia,  and 
are  only  slightly  under  the  patient's  control,  or  entirely  beyond  it. 
Lesions  in  the  lumbar  cord  may  destroy  them.  When  the  dorsal  or 
lower  cervical  cord  is  affected,  priapism  is  frequently  present. 

All  of  these  conditions  vary  from  the  slightest  to  the  most  extensive 
degree  in  different  cases.  Slow  compression  of  the  cord,  as  by  tumor, 
gives  the  most  highly  colored  picture,  ataxic  paraplegia  i)erhaps  the  least. 

The  amount  and  character  of  the  sensory  disturbance  naturally  de- 
pends  on  the  extent  of  damage  to  the  posterior  half  of  the  cord. 
Atrophy  of  muscles  is  in  the  same  way  dependent  uj)on  the  destruction 
of  the  anterior  gray  and  is  related  to  the  vertical  extent  of  that  destruc- 
tion. More  or  less  general  emaciation  is  corninonly  present  in  all  cases, 
due  to  inactivity  and  depressed  systemic  conditions.  Contractures  pro- 
duce deformities  that  still  further  cripple  the  patient. 

The    progrnosis    naturally  depends  on  the    character  of  the  cord 
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lesion.  The  removal  of  pressure  in  Pott's  disease  and  in  spinal  tumors  by 
operation,  fre<|uently  results  sjitisfactorily  and  the  cord  functions  return 
to  a  normal  state.  When  the  spasticity  is  the  result  of  destructive  le- 
sions of  the  cord,  as  in  myelitis  and  traumatism,  some  dissibility  is  bound 
to  p<»rsist.  It  may  eventually  be  verj'  slight  or  it  may  progressively 
incTease.     Everv  e^ise  must  be  individuallv  considered. 

Treatment. — The  treatment  of  the  [)araplegic  state  consists  of:  (1) 
Removing  the  cjuise  if  possible  ;  (2)  preventing  contnicturt*  distortions 
or  correcting  them  by  surgical  memis,  such  as  tcniotomies  and  orthoi)e- 
dic  apparatus ;  (3)  the  nue  of  electricity  and  massiige  to  atrophied 
muscles;  (4)  geneml  measures  to  build  up  the  systemic  (condition  ;  (o) 
local  applications  over  the  sjune  to  c^uitrol  any  lingering  inflamma- 
tory state  or  to  hasten  absorption  of  exudate,  and  (G)  of  the  administra- 
tion of  spinal  siHlatives  to  reduce  the  reflex  exct^ss.  Ijocal  c^onditions, 
such  iLS  indolent  ulcers,  cystitis,  and  incontinence,  furnish  their  own 
in(li(^ations.  It  will  often  be  found  that  massjigc*  and  electricity  pro- 
duce so  nuich  reflex  stimulation  that  thev  must  be  discontinued.  Hot 
baths  often  produce  a  grateful  relaxation.  Counterirritation  to  the  spine 
and  the  n^sources  of  hydrotherapy  sometimes  are  of  great  advantage. 

Landry's  Paralysis  (Acute  Ascending  Paralysis). — The  case 
obser\-tHl  by  Landry,  ^  reported  in  1859,  presenteil  these  striking 
peculiarities  :  An  acute  paralysis  beginning  in  the  legs  extt»nding  to  the 
tnink  and  arm  and  soon  involving  the  bulbar  centers  and  ti^nninating 
fatally.  The  paralysis  was  not  marked  by  loss  of  sensation  ;  the 
sphincters  were  not  involved.  The  muscles  rc^taimKl  their  faradic  irri- 
tability, the  mind  was  not  disturl>ed,  and  the  temperature  was  practically 
normal.  No  changes  were  found  in  the  central  nervous  a])paratus  by 
microscjopical  examination,  but  the  spleen  was  acutely  enlarginl. 

Since  that  time  several  hundred  cases  have  l>een  reiH)rted  as  instances 
of  Iiiuidr}'*s  pamlysis,  some  of  which  corresiK)nd  clinically  while  others 
depart  materially  from  the  original  outline.  Of  these  latter  we  may 
say  that  most  of  th(»m  wen*  cases  of  nuiltiple  neuritis,  some  were  cases 
of  poliomyelitis  anterior,  and  others  were  cases  of  cross  or  disseminate 
myelitis  with  extension.  With  improved  methods  of  investigation 
then*  has  gnidually  accumulatcHl  a  consid(»rable  numlKT  of  cases  which 
are  clinically  tnie  to  the  j)rototyiK»,  but  show  organic  disease  in  the 
spinal,  bulbar,  and  even  in  the  cen^bral  gniy  matter  and  in  the  nerve- 
n)ots  and  j)eriphenil  nerves.  With  the  development  of  bacteriology 
W(»  may  now  add  several  typi<iil  cases  in  which  infectious  bacteria  have 
be(;n  observtKl  in  the  spinal  (H)r(l  or  obtained  by  cultures  from  it.  We 
are,  therefore,  jastified  in  defining  liandrj^'s  pjinilysis  as  an  acute  infec- 
tious ascending  j)aralysis  due  t4)  a  toxemic  ccmditi(m  that  may  induce 
a  myelitis  largely  confined  to  the  anterior  gray  matter  of  the  cord  and 
whi(^h  may,  in  addition,  caus<»  root  involvement,  jwripheral  neuritis,  and 
changes  in  the  medulla  and  cortex  of  a  similar  nature  to  those  in  the 
cord. 

Etiologry. — ^This  form   of  spinal  palsy  is  about  four  times  as  fre- 
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quent  in  adults  as  in  children,  according  to  the  tabulation  of  selected 
cases  by  Bailey  and  Ewing,^  and  aifects  males  nearly  three  times 
ss  often  as  females.  It  has  followed  close  upon  or  occurred  during 
attacks  of  numerous  infectious  diseases  and  conditions.  Small-i>ox, 
tuberculosis,  typhoid,  pneumonia,  diphtheria,  syphilis,  influenza,  pelvic 
cellulitis,  and  obscure  febrile  disturbances  have  sei^med  to  play  a  part 
in  its  inception.  Alcoholism  ^  and  exposure  to  cold  are  also  rather 
frequently  mentioned,  but  in  numerous  cases  not  the  slightest  cause  has 
been  detected  and  the  patient  apparently  was  in  good  health  previous 
to  the  panilysis.  The  toxic  features  of  many  of  the  alleged  causes 
jump  with  the  clinical  manifestations  which  are  highly  significant  of  an 
infectious  state  and  coincide  widi  the  few  bacteriological  findings  that 
have  only  recently  been  reported.  The  idea  of  a  toxemia  which  has 
an  elective  action  for  the  spinal  gray  producing  first  dynamic  conditions, 
later  followed  by  histological  changes,  best  explains  the  various  post- 
mortem findings  and  the  clinical  manifestations  of  the  disease.  That 
the  infection  reaches  the  cord  through  the  blood  is  abundantly  shown 
by  the  perivascular  changes  and  the  frequent  limitations  of  the  myelitic 
invasion  to  the  territory  irrigated  by  the  anterior  median  arteries  and 
the  vessels  reaching  the  anterior  horns  along  the  motor  roots. 

Morbid  Anatomy. — In  the  older  rej)orts,  as  in  the  first  instance, 
no  morbid  changes  were  detected  anywhere  in  the  nervous  system.  As 
methods  improved  and  the  data  multiplied,  reports  of  myelitic  softening, 
especially  in  the  gray  matter,  but  also  implicating  the  neighboring  white 
fil)ers  of  the  dorsal  and  cervical  cord,  degeneration  in  root-fibers  and  peri- 
pheral nerves,  and,  finally,  changes  in  the  medulla,  cerebrum,  and  cere- 
bellum  were  made.  A  majority  of  cases,  whether  showing  cord  changes  or 
not,  presented  an  acutely  enlarged  and  softem»d  spleen  and  often  engorged 
lymphatic  glands.  Of  late  no  case  that  has  been  systematically  and  com- 
petently examined  has  given  negative  findings.  The  cellular  structures 
of  the  anterior  gray  or  the  cylinder  processes  arising  in  the  motor  cornual 
cells  are  found  disturbed.  Eisenlohr,  Ross,  Hoifman,  Immernian,  Cursch- 
mann,  Ketli,  Hlava,  Marinesco,  Bailey,  and  Ewing  all  found  such 
changes  varying  from  fragmentation  of  the  cylinder  process  or  slight 
swelling  of  the  cell  bodies  and  chromophilic  changes  of  the  cell  proto- 
plasm to  well-defined  poliomyelitis  and  difliise  cellular  infiltration 
throughout  the  spinal  gray.  Frequently  the  blood-vessels  show  a  jwri- 
vascular  small-cell  infiltration  and  the  motor  cells  ]>resent  marked  do- 
generative  changes.  In  cases  of  sufficient  intensity  and  duration  the 
peripheral  nerves  are  degenerate<l  and  muscular  degeneration  and  even 
atrophy  are  added.  The  cranial  nerve  nuclei  in  the  medulla  and  the 
cellular  and  vascular  elements  of  the  cerebml  and  ctTcbellar  cortex  were 
similarly  affecteil  in  Ewing's  case.^ 

Bacteriological  examinations  have  sometimes  been  made  with  nega- 
tive results  and  suitable  stains  have  often  faiknl  to  show  bacteria  in  the 
cord  sections.     Remlinger  *  met  with  this  experience  even  when  cultures 
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from  the  conl  rcnidil y  dov(;loiHKl  8tropti)c<)ccus  pyogenes  and  streptococci 
wore  also  found  in  tlie  lyinph-spaccs  of  the  gray  matter  of  certain  other 
]>ortions  of  the  cord.  Eisenlohr  found  the  i?taphylococcus  pyogenes 
aureus  in  all  cultures  and  sUiphyloccKX'us  aun^us  in  cultun^  from  tlie 
spleen.  Ceiitainii  found  a  rounded  bacillus  in  the  j)eripheral  nerves. 
Giuzetti  found  chn)ni()gonic  bacilli  in  conl  cultures.  Marinesco  found 
cocci  in  th<»  gtmgl  ion-eel  Is.  Finally,  Thoinot  and  Masseline  have 
produced  spinal  ])andysis  in  nibbits  by  the  intnivenous  injection  of 
staphyloc(K!CUs  pyogenes  aureus  and  of  bacillus  coli. 

Symptoms. — Acute  ascending  j)aralysis  nuiy  develop  during  an 
attack  of  som(^  infectious  disease  or  may  follow  it.  In  several  epi- 
demics of  i)oli(miyelitis  such  erases  have  been  emnnnitered.  Fre- 
quently, however,  it  comes  on  without  malaise,  fever,  or  premonitory 
symptoms,  usually  without  tingling,  munbness,  or  other  sensor}'  disturl>- 
\x\\ix\  A  feeling  of  weakness  Wgins  in  the  feet  and  h»gs,  and  slowly  creeps 
upward,  becoming  mon»  and  more  i>ronouneed  in  the  lower  levels  as  the 
disease  mounts.  It  may  atlect  one  leg  fiist  or  most.  At  the  en<l  of 
two  or  three  days  or  a  week  the  lower  extivmities  are  complc»tely  pjini- 
lyze<l  and  the  weakness  has  involved  tlu»  trunk  and  nj)jHT  limbs.  The 
breathing  becomes  sujKTiicial  from  involvement  of  the  diaphnigm,  and 
didiculty  in  swallowing  soon  apjK^ars.  In  severe  cast^  everj' voluntary 
nuiscle  below  the  face  is  comj)letely  j)andyzed  and  relaxed,  and  even 
the  cranial  nerves  may  be  involved,  esiK'cially  the  o<»ulomotor,  facial, 
and  hyjKiglossal.  CcTebral  and  mental  symptoms  are  absent  until  the 
dysj)nea  or  cardiac  failure  is  ])ronouneed  and  induces  them.  The 
sphincters  are  not,  as  a  rule,  relaxed  ;  there  is  no  tendency  to  IkkIsohw 
oi-  dystrophy  ;  the?  tendon  and  sujMTfitnal  reflexes  are  usually  ])rc»sent ;  the 
electrical  resj)ons(\s  arc  normal ;  and  sensation,  together  with  the  special 
senses,  is  not  ])erverted.  If  a  fatal  issue  do  not  occur,  the  symptoms 
of  paralysis  slowly  re(»ede  in  the  reverse  order  of  their  appi'anuice,  and 
when  tluy  have  distinctly  subsided  from  the  upper  levels  recovery  may 
be  antieipate<l. 

In  some*  cas(»s  the  ons<»t  is  reverse<l,  the  upper  extremities  first 
showing  w(»akness ;  and,  ind(H'd,  tin*  ordinary  tyjw  may  be  grc»atly 
mo<lifle<l,  as  can  be  readily  undeivtocKl  from  the  varj'ing  anatomical 
distribution  of  the  orgjuiic  lesions  in  well-authenticated  obsc»r\'ations. 
In  one  case  falling  und(;r  tlu*  writer's  attention,  where  the  clinical 
history  was  typical,  complete  wasting  of  isolated  nuisclc^-groups  in  all 
four  (extremities  occurred,  and  persist<'d  four  veal's  later,  without  any 
a])iM'arance  of  ultimate  improv<?ment.  Paresthesia  and  dysesthesia  are 
not  nin\  The  progrc»ss  of  th<»  ]>aralysis  may  stoj)  at  any  ]K)int,  and 
thc'U  rcH;ed(».  A  tempenitnre  of  101  °  to  10:5°  F.  hits  been  observe<l,  but, 
as  a  ruh',  it  dcK's  not  rise  above;  tin*  normal.  Pn»fuse  jxTspiration  scmie- 
tinies  and  splenic  enlargement  frecpiently  an*  encountered  and  bespeak 
the  toxic.  stat4?. 

Course. — The  course  from  inception  to  fatal  termination  may  be 
verv  brii'f, — h'ss  than  two  davs, — ^jnid  fatal  eases  usuallv  end  within  ten 
days.  i*rolonged  eases  may  only  reaeli  tlu-ir  acme  in  a  month.  After 
a  stationary  j)eri<xl  of  varying  length  in  the  hoi)eful  cases,  improvement 
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takes  place  usually  in  a  retreating  order,  but  convalascence  is  slow  and 
may  require  months.  On  the  other  Iiand,  it  may  be  rapid,  or,  as  in  tlie 
case  previously  mentioned,  permanent  injury  may  result. 

Diagrnosis. — ^The  diagnosis  in  some  cases  must  necessarily  be 
extremely  difficult,  but  in  the  typical  form  is  readily  made,  providing 
the  existence  of  this  rare  disease  is  kept  in  mind.  It  rests  upon  the 
method  of  invasion,  the  pure  motor  paralysis,  the  negative  conditions 
as  to  sensation  and  electrical  reactions,  and  the  history  of  some  possible 
toxemic  state.  Some  cases  are  complicated  by  hysteria,  which  is  capable 
of  greatly  obscuring  the  diagnosis.  When  slight  electrical  changes  and 
paresthesise  are  present,  it  is  impossible  to  exclude  neuritis,  and  the 
occurrence  of  peripheral  nei've-lesions  in  some  instances  hus  already 
been  pointed  out.  In  meningitis  the  pain  and  rigidity  are  distinctive. 
In  ordinary  myelitis  we  have  all  spinal  cord  functions  involved  below  a 
definite  level. 

ProGrnosis  is  always  grave,  since  even  in  the  irregular  and  prolonged 
eases  one  c^an  not  foretell  at  wliat  moment  bulbar  symptoms  may  appear, 
and  the  main  danger  to  life  depends  on  their  presence.  Rapidly 
ascending  symptoms  imply  a  speedy  termination,  but  there  is  no 
invariable  rule.  Only  when  the  tide  has  turned  and  symptoms  are 
receding  can  one  entertain  a  reasonably  hopc^ful  prognosis.  The  pres- 
ence of  neuritic  conditions  or  of  electrical  changes  implies  a  prolonged 
convalescence  and  doubt .  as  to  ultimate  complete  recovery.  Where 
cerebral  symptoms  ap{)car  they  are  of  bad  imjK)rt,  signifying  either 
profound  toxic  conditions  or  the  near  approach  of  death  from  cardiac 
or  respiratory  failure. 

Treatment  will  be  directed  agiiinst  any  general  toxic  condition  pres- 
ent or  reasonably  suspected.  The  salicylates,  tincture  of  the  chlorid  of 
iron  in  full  doses,  bichlorid  of  mercury  to  the  point  of  toleration,  thor- 
ough cleansing  and  ilisinfection  of  the  alimentary  tract,  supportive  diet, 
conservation  of  nervous  energy  and  strength,  are  valuable.  To  the 
spine  a  narrow  sinapism  the  whole  length  of  the  back,  frequently  re- 
peated, is  of  service  ;  even  the  thermocautery  is  adviseil  by  some.  The 
paralyzed  limbs  should  be  gently  initssagtHl  to  impn^v^e  circulation  and 
give  comfort.  When  swallowing  becomes  difficult  or  impossible,  feed- 
ing by  the  stomach,  nasal,  or  rectal  tul)e  must  b(^  adopted,  and  the  prefer- 
ence is  for  the  nasal  tube,  providing  care  be  exercised  to  avoid  passing  it 
into  the  larynx.  During  convalescence,  massiige,  electricity,  local  douches, 
tonics,  generous  diet,  and  general  measures  are  the  main  reliance. 

Caisson  Disease,  or  Divers'  Palsy. — Workmen  and  others  sub- 
jected to  high  atmospheric  pressure,  as  in  descending  to  great  depths  in 
diving  apparatus,  or  in  making  certain  excavations  by  caisson  construc- 
tion, are  frequently  affected  with  cerebral  symptoms  and  paralytic  con- 
ditions of  mainly  a  paraplegic  character.  The  disturbance  varies  in 
intensity  from  slight  giddiness  and  neuralgic  pains  to  paraplegia. 
Even  sudden  death  may  occur.  The  symptoms  appear  while  the  air- 
pressure  is  being  reduced,  or  within  the  following  lialf-hour.  In  a 
minor  degree,  high  altitudes,  as  mountain  climbing  and  ballooning, 
furnish  similar  conditions  and  symptoms. 
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Etiology. — ^The  cause  of  divers'  palsy  is  not  so  much  the  increased 
atmospheric  pressure,  as  its  sudden  reihiction.  A  number  of  predis|)06- 
ing  causes  luive  also  been  fairly  determined.  Advanced  age,  alcoholism, 
heart  and  kidney  disease,  obesity,  hunger,  and  any  condition  of  physical 
depression  furnish  a  liability  to  its  onset  On  the  other  hand,  those 
who  have  for  months  been  gradually  subjected  to  increasing  air-pressure 
aexjuire  in  some  degr(»e  an  imnmnity  by  habituaticm.  The  length  of  ex- 
posure and  the  amount  of  pressure  are  followed  by  proportionate  effects, 
but  symptoms  rarely  result  unless  the  pressure  reach  two  atmospheres — 
thirty  pounds. 

The  mechani»^m  pnxlucing  the  palsy  or  the  slighter  symptoms  is  fur- 
nished by  the  vascular  apparatus.  Various  theories  have  l)een  advanced 
to  explain  the  results.  One  supjwses  that  during  the  time  of  increased 
air-pressure  the  sui)erficial  and  {K»ripheral  j)arts  of  the  body  are  exsan- 
guinated and  the  central  orgiuis  actively  congested  to  a  similar  degree. 
This  congestion  reaches  such  a  point  that  the  arteriole  and  capillar}'^  field 
becomes  jmretic  from  distention,  and  can  not  promptly  deliver  itself  of 
its  sujxjrabunilant  bloo<l  when  pressure  is  removed  from  the  periphery. 
A  pa.**sive  (»ong(.»stion  then  ensues,  with  a  stagnant  blood-current.  The 
lower  cord  is  plaecnl  at  an  especial  disadvantage  through  its  arterial  ar- 
rdiigement,  which  mechanically  conduces  to  maintain  the  vascular  stag- 
nation. Serous  effusion  into  the  cord  and  meninges  may  thus  follow,  or 
the  effusion  may  be  hemorrhagic.^ 

Another  feature  is  apjianMitly  added  to  the  congestive  state.  The 
oxygen,  nitrogen,  and  carbon  dioxid  of  the  bl(K)d,  increased  by  the  high 
pressure,  are  liberat<Kl  by  rt\stor(Kl  low  pressure,  and,  expanding,  fill  the 
passively  congestiH^l  vessels  with  gaseous  bubbles,  producing  something 
like  an  air  embolism.  They  also  esea{)e  into  the  tissues.  Catsaras,  of 
Athens,  has  seen  gas  bubbles  in  the  vessels  and  even  in  the  cord  paren- 
(Jiynia  of  dogs  subjiHited  to  high  air-])ressures,  and  gas  has  been  seen  in 
the  tissues  and  vess(»ls  in  some  human  autopsies  after  death  from  this 
cause.  If  vjLseular  accidents  do  not  follow;,  the  circulation  is  gradually 
equaliz(»il,  the  oxyg(»n  is  absorbed  or  removed  by  respiration,  and  symp- 
toms subside.  P.  Bert,  Hoehe,^  and  Snell  ^  have  practically  proven 
th(»  gjis  tlKH)ry.  Edemata,  effusions,  and  hemorrlmges,  naturally,  pnnluce 
mon*  or  less  lasting  symptoms  in  the  brain  and  esjx^cially  in  the  cord. 

Morbid  Anatomy. — In  the  few  autopsies  on  recoixl,  which  have 
all  been  made  some  davs  or  weeks  afler  the  onset  of  the  attack,  the 
conl  has  always  been  found  abnormally  congestKl.  Small  hemorrhages 
have  been  seen  and  diffiise  myelitis  with  degenerative  tnicts  have  l>een 
noted.  In  somc^  eases  there  has  l)een  an  edematous  condition  of  the 
membranes  and  cord.  Hemorrhages  into  parenchymatous  organs  and 
mucous  surfaces  have  also  been  observed.  The  secondary  myelitis  is 
most  pn)nounced  in  the  dorsjil  half  of  the  lumbar  cord  and  the  anterior 
honis  are  practically  unaffect(»d.  In  other  words,  that  portion  of  the 
coixl  which  has  the  best  vascular  suj)ply,  and  where  stasis  and  (nlema 

'  Hirt,  ''  Ffnndbuch  der  8])oc.  Patliolojrie  nnd  Therapie/'  vol.  i. 
2  "  I^rlin.  klin.  Wot-hens.,"  May  31,  1897. 
•  "Compressed-air  Illness,"  London.  1896. 
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would  first  subside,  ordinarily  escape  injury.  The  painful  manifesta- 
tions of  the  attack  are  explained  by  the  location  of  the  vascular  dis- 
turbance in  the  sensory  portion  of  the  cord. 

Symptoms  arise  as  the  air-pressure  is  being  reduced,  or  shortly 
thereafter,  and  may  appear  while  the  men  are  in  tlie  locks  or  chambers 
that  are  placed  between  the  various  pressures  or  after  the  patient  has 
gone  some  distance  in  the  open  air.  At  first  the  cerebral,  features  pre- 
dominate; headache,  giddiness,  faintness,  nausea,  vomiting,  delirium, 
double  vision,  and  even  coma  may  precede  or  accompany  the  spinal 
symptoms.  These  consist  of  paroxysmal  pains,  frequently  of  great 
intensity.  They  usually  are  felt  in  the  legs,  but  may  affect  the  trmik  or 
upper  limbs.  Their  relation  to  the  posterior  portion  of  the  cord  has 
already  been  mentioneil.  Soon  the  patient  feels  numbness  and  weak- 
ness in  his  legs,  which  may  increase  rapidly  to  complete  paraplegia, 
usually  confined  to  the  lower  extremities,  but  it  may  extend  downward 
from  any  spinal  level.  It  involves  motion,  sensation,  and  the  sphinc- 
ters, and  presents  clinically  the  features  of  a  cross-lesion  of  the  cord  of 
rapid  onset.  In  extreme  cases  the  patient  falls  dead,  or,  after  stagger- 
ing a  little,  falls  and  expires  with  or  without  delirium  and  convulsions. 
Symptoms  may  be  most  variously  combined  and  show  any  grade  of  inten- 
sity. The  majority  recover  promptly.  Of  those  coming  under  tre4it- 
ment  about  one-half  recover,  about  half  have  lasting  paralysis,  and 
about  three  per  cent.  die.  Those  who  do  not  recover  within  the  first 
three  or  four  days  present  the  symptoms  and  run  the  course  of  a  lumbar 
or  dorsal  myelitis  of  varying  extent  and  severity. 

Treatment. — Prophylaxis, — Persons  who  are  to  be  subjected  to 
increased  air-pressure  should  be  rigidly  examined.  Those  presenting 
the  predisposing  conditions  mentioned  sliould  be  excluded.  Only  hardy 
young  men  with  sound  hearts  and  regular  habits  should  be  accepted  for 
this  work,  and  spare  individuals  are  preferable.  In  e^se  of  an  extensive 
undertaking  tlie  same  men  should  be  employed  throughout  the  task,  that 
they  may  be  habituated  to  the  increasing  pressure  as  the  work  progresses, 
thereby  gaining  immunity.  In  a  pressure  of  over  thirty  j)ounds  they 
should  work  short  shifts  of  two  hours  or  less,  and  j)lenty  of  time  should 
be  taken  in  passing  the  locks.  Smith ^  says  ^xe  minutes  for  each  fifteen 
pounds  of  extra  prc^ssure.  Inexperienced  persoiLs  should  take  much 
more.  It  is  well  not  to  cuUt  the  pressure  fasting.  Snell  lays  stress 
on  ventilating  the  works. 

Treatment  of  the  Attack, — If  symptoms  arise,  the  patient  should  be 
hurried  back  into  the  caisson,  and  if  the  symptoms  subside,  as  they 
often  do,  very  slowly  returned  to  the  outer  air.  Morphin  is  often 
required  for  the  intense  pain.  Ergot  in  dram  doses  of  the  fluid 
extract  ever}"  hour  will  sometimes  relieve  the  pain  and  apparently 
check  the  disease.  It  has  been  suggested  to  bandage  the  limbs,  and 
even  the  trunk,  thereby  restoring  something  of  the  surface  pressure 
and  maintaining  the  spinal  circulation.  When  paralytic  features  have 
developed,  the  treatment  is  that  of  myelitis. 

*  Pepper's  "System  of  Medicine,''  vol.  iii. 
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Cord  Lesions  Due  to  the  Pernicious  Anemias. — It  was  first 

(lemonstmtod  by  Noniie  tlmt  a  majority  of  cases  of  pernicious  anemia 
present  lesions  in  th(»  cord  similar  to  those  occurring  in  the  retina.  In 
ten  out  of  seventeen  cases  he  foiuul  sucli  va.scular  changi*s,  though  cord- 
symptoms  had  been  observed  in  but  two  of  them.  In  thn?e  instances 
tlie  lesions  were  clearly  vascular,  and  in  seven  pronounced  degenerative 
changes  were  found  in  the  «)nl,  apparently  s<»condary  to  the  vas<;ular 
state.  These  were  principally  located  in  the  white  matter  and  showed 
a  t4»ndencv  to  affect  the  |K)sterior  and  post^Tolateral  columns  mainly. 
Teichmiiller,^  Riggs,^  and  many  others  have  confirmed  the  findings 
of  Nonne,  who,  later,  ^  re|>orti»d  two  cases  of  splenic  leuk(x;ythemia  pre- 
senting analogous  eonl-changi»s.  He  believes  they  will  be  found  in  all 
stivere  anemiiis  of  whats(wv(T  variety,  if  reaching  a  certain  degree  of 
intensity. 

Such  changes,  which  an»  at  first  hemorrhagic  or  merely  diffusive, 
induce  sclerotic  transformations  and  are  not  confined  to  the  cord,  but 
occur  in  all  parts  of  the  cerebn)spinal  axis,  in  the  retina^  and  in  all  soft 
l>ody-structures.  When  affec^ting  the  conl,  they  tend  to  locate  in  the 
white  tracts,  es|>ecially  in  the  posterior  half  of  the  cord,  but  do  not 
spare  the  lateral  or  anterior  |)ortions,  and  even  invade  the  gray  matter. 
Ordinarily  the  pn>found  physical  dei)re8sion  obscures  the  cord-symp- 
toms, or  they  may  fail  to  apjxjar  even  when  the  cord  shows  distinct 
alterations.  It  follows  that,  while  a  majority  of  eases  of  pernicious 
anemias  have  organic  eonl-changes,  less  than  half  that  number  present 
symptcjnis  of  cord-involvement. 

Symptoms  arising  from  this  condition  are  usually  suggestive  of  tabes 
dorsalis  and  consist  of  paresthesia  in  the  extremities,  es|)ecially  in  the 
legs,  ginlle  sensations,  inc<M)nli nation,  diminishe<l  or  increased  kn(»e-jerks, 
and  even  vesicjd  diffuudties.  Owing  to  the  general  emaciation,  multiple 
neuritis  is  sometimes  sus|H^cted.  A  carefully  conducted  examination 
should  serve  to  exc^lude  both  of  these  conditions.  A  knowledge  of  asso- 
ciation of  cord-<*hanges  with  the  jHTuieious  anemias,  the  presence  of 
retinal,  subdermal,  or  submuc^Mis  jK'techiie,  and  the  irregularity  of  the 
synij)t()nis  and  course  of  the  diseases  which  usually  shows  remissions  in 
individual  symptoms,  should  make  the  diagnosis  clear. 

The  tn^atment  is  that  of  the  anemia  and  of  the  secondary  conditions 
arising  from  sclerotic  eonl-changes. 

Tumors  of  the  Spinal  Cord  and  its  Various  Envelopes. — New 

growths  arising  in  the  spinal  mening(»8  or  on  the  inner  surface  of  the 
Inmy  canal  or  in  the  cord  its(»lf  produce*  definite  symptoms  only  as  the 
conl  or  the  nerve-roots  are  disturbed.  They  may  be  projierly  groupe<l 
togi'ther  be«uise  of  their  common  symptomatology,  which  renders  a 
j>ositive  diagnosis  as  to  their  original  sit<»s  imjwssible,  and  makes  everv 
ojx'mtion  for  tluMr  removal  in  a  liniitcnl  s(»nse  an  exploratory  one.  The 
in)|K)rtanee  of  an  early  diagnosis  of  these  tumors  is  emphasiz(Ml  by  the 
fact  that  most  of  them  can  be  succ(»ssfullv  removcnl  if  taken  in  time,  and 

^  "Dent.  Zeit.  f.  Nervenheilk.,"  Bd.  viii,  H.  5.  6. 

«  *'Internjit.  Miijr.,"  Sept.,  1H5W. 

»  **Deut.  Zeit.  f.  Nervenheilk./'  Bd.  x,  H.  3. 
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r  the  futality,  which  otherwise  nttoads  them,  avertwl.     Tlie  paraple^a  to 
which  they  give  rise  may  ia  the  same  way  be  prevented,  and  in  some 

I  iujjtatices  caiisetl  to  recede. 

There  are  now  in  tlie  literature  less  tliaii  200  reported  eases,  so  tliat 

I  tumors  involving  ttie  cord  are  rare.     Those  arising  from  the  meningea 

I  snd  extnulunii  structures  are  alioiit  six  times  as  numerous  as  those  pri- 
marily cordal.  Sarcoma  and  its  varieties  furnish  more  than  one-third 
of  the  tumors,  tubercle  and  echinococcus  each  about  a  tenth,  and  carci- 
noma and  all  varieties  nf  benign  growths,  includ- 
ing gumma,  the  balance.  Glioma,  which  is  m 
common  in  tlie  brain,  also  appears  in  the  cord. 
It  is  usually,  however,  distributed  closely  about 
the  central  (anal  or  in  longitudinal  bands  in  the 
substance  of  the  cord,  and,  undergoing  degenera- 
tinu,  produces  channels  or  false  canals.  These 
give  rise  to  definite  symptoms  and  a  clinical  type, 
which  is  called  gi/rint/omyelia.  It  is  described  in 
a  later  chapter. 

Tumors  affecting  the  spinal  cord  are  usually 
of  small  dimensions  owing  to  the  iiipidity  with 
which  they  destroy  the  cord  and  lead  U>  a  fatal 
issue.  They  are  commonly  single,  but  several 
tubercular  growths  acd  multiple  sarcomata  and 
neuromata  have  l>een  reported.  The  favorite 
location  of  spinal  growths  is  in  the  dorsal  and 
lower  cervical  regions.  Itegardinf;;  the  causa- 
tion of  spinal  tumors,  the  same  indefinite  ideas 
exist    as  pertain   to   the   development  of  tumors 

'  elsewhere.  Traumatism  is  often  allegwl  and 
may  undoubtedly  3er\'e  to  liKaite  a  syphilitic 
process  and  perhaps  to  favor  the  invasion  of 
tubercle  and  angiomatous  growths.  Its  rela- 
tion to  maligniint  neoplasms  is  purely  supposi- 
titiiius. 

Morbid  Anatomy. — The  post-mortem  ex- 
amination reveals  the  new  growths  arising  from 
the  exti-adural  tissues,  the  membranes,  or  the 
isird,  in  the  substance  of  which  it  may  rarely  be 

I  embedded.  i33-T,im,.i„r  U'    m 

It  freijuently  is  traversed  by  several  ner\'e-  luyj'-ii)'. 

roots,  or  these  may  be  destroyed.     It  may  have 
a  vertical  extent  of  several  inches.     From   pressure   upon   the   cord 
tjiere  ia  a   zone  of  softened   cord-substance   which    frequently  shows 

I  an   inflammatory   condition.  ■  The   conl   may    he   much    indented   by 

[  the   growth,    or   compressed   almost   to   com])lete   division.     Changes 
iji    its    sul>stnnce   due    to    pressure-atrophy,   softening,    and   myelitis 

»  are    preseril    with    resulting    secimdary    d^eneratinns   related   to   the 

I  portion   of  the  conl   that    is   atfected.     The   consequences   of  myelic 
softening  and  myelitis  are  found  in  the  muscles,  bladder,  kidneys,  etc., 
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depending  in  diHtribution  u]X)n  the  anatomical  and  clinical  features 
of  the  given  case.  The  various  growths  are  marked  by  their  usual 
individual  characteristics  and  histological  {leculiarities. 

Symptoms. — The  initial  and  most  common  symptom  of  spinal 
tumor  is  usually  pain.  This  is  of  two  varieties  :  first,  that  referable  to 
irritiition  of  the  posterior  roots,  and,  second,  that  due  to  disturbance  of 
the  sensory  tracts  in  the  cord.  The  first  gives  rise  to  the  girdling  sensa- 
tions and  jyartially  follows  in  distribution  the  fields  of  the  peripheral 
nerves.  The  second  follows  the  segmental  outlines  and  may  also  give 
rise  to  pains  referred  to  parts  below  the  lesion  whose  sensory  pathways  in 
the  conl  are  irritated.  If  these  pathways  are  broken,  the  j)ain  may  be 
referred  to  an  area  actually  anesthetic.  The  root  pains  and  the  segmental 
or  c?ord  pains  are  frequently  ccmibineil.  Ordinarily  the  jiain  is  bilateral. 
It  may  occur  first  on  one  side,  but,  arising  as  it  usually  does  from  pres- 
sure upon  the  cord,  it  is  evident  fn)m  the  anatomical  situation  that  pres- 
sure and  coiniterpressure  nuist  be  e<|ual  and  the  wdiole  diameter  of  the 

cord  soon  affected.     When  the  tumor  is  within  the  cord  and  laterally 

It 

situated,  a  partial  Brown-S^cpianl  j)alsy  may  develop  at  first,  but  ordi- 
narily soon  yields  to  the  cross  variety  and  the  jMiraplegic  syndrome. 
The  pains  are  of  all  <l(»grees  of  si'verity,  but  frequently  atrocious  in 
their  intensity,  of  a  lightning,  darting,  ripping  character,  with  parox- 
ysms and  remissions. 

The  nerve-tnoikji  are  so  rarely  sensitive  that  Starr, ^  in  a  masterly 
r6sum6  of  the  subject,  states  that  he  never  notwl  it  in  his  own  experience 
or  in  the  literature.  Pain  over  the  seat  of  the  tumor  is  also  rare,  and, 
when  present,  following  the  usual  rule,  is  felt  one  or  two  inches  below 
the  level  of  the  lesion. 

The  reflexes  coniimrt  themselves  as  in  the  paraplegic  state  gener- 
ally (see  p.  840).  Those  which  find  their  nuclear  rei)resentation  in 
the  diseased  segments  are  lost  early.  Those  l>elow  the  lesicm  are  exag- 
gerated as  the  c()mj>ression  is  bn)ught  to  bear,  and,  in  extreme  cases 
reach  the  highest  degree  of  intensification.  Should  the  cross-lesion  of 
the  cord  become  al)solntc,  (instituting  a  (X)rd-division,  all  reflexes  are 
lost  below  the  affecteil  level.  The  n»ctal  and  vesical  reflexes  are  sul)- 
ject  to  th(»  onlinary  rul(\"^  of  the  i)araplegic  sfaite.  Motar  didurbanceH  of 
a  paraplegic  sort,  rarely  precede  the  sensory  disturbance,  but '  usimlly 
follow  it  pari  panHu  with  the  n^flex  manifest«itions.  The  feet  and  legs 
feel  heavy,  clumsy,  and  weak.  This  ])an»sis  becomes  more  and  nion» 
pronounced  as  th(»  j)n'ssure  increases ;  th(»  spastic  gait  is  develo|)ed,  and 
finally  the  patient  becomes  bedridden.  Absolute  motor  loss  is  the  great 
exception  and  dejHMuls,  like  com])lete  reflex  obliteration  l)elow  the  lesion, 
uj)on  division  of  the  cord. 

With  the  motor  loss,  again,  there  is  usually  blunting  of  cutamHius 
Heii^atuyn^  and  finally  c()ni|)l(»te  anesthesia,  of  paraj)legic  distribution, 
surmounted  by  the  liypcTsensitive  band. 

To  again  follow  Starr,  the*  onler  in  which  these  synipt4>ms  arise  is 
commonly  :    (1)  Peculiar  pains  of  limit<.»d  distribution  ;   (2)  increase  of 

*  **Ani.  Jour.  Med.  Sciences,"  June,  1895. 
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reflexes  below  the  lesion ;  (3)  paraplegia ;  (4)  loss  of  sensibility,  and  (5) 
loss  of  all  subjacent  reflexes.  Beclsores  and  dystrophic  joint-disturbance 
occur  late  in  tumor^  or  may  appear  earlier  upon  the  addition  of  an  acute 
myelitis. 

Course  and  ProGrnoBiB. — The  course  of  the  disease  is  usually  slow 
from  the  insidious  onset  to  the  fatal  termination  by  exhaustion  due  to 
pain,  or  the  consequences  of  myelitis,  cystitis,  pyelonephritis,  bedsore, 
and  septicemia.  The  rapidity  of  the  disease  dej)ends  upon  the  char- 
acter of  the  growth,  but  tubercle  is  frequently  of  unexpected  activity 
and  may  induce  a  complete  paraplegia  within  a  few  weeks.  In  rare 
instances  years  have  been  consumed  in  the  development  of  the  tumor. 
The  natural  tendency  is  to  jmraplegia  and  death.  Tlie  location  of  the 
tumor  in  tlie  cervical  or  lumbar  enlargement  hastens  tlie  course  of 
events. 

The  prognosis  in  tumor  involving  the  cord,  excepting  gumma,  is  uni- 
formly liid,  and  practically  fatal  without  operation. 

Diagrnosis. — ^The  diagnosis  of  cord-tumor  depi*nds  mainly  uj)on  the 
insidious  onset  and  the  order  of  development  of  symptoms.  The  slow 
compression  of  the  cord  gradually  induces  the  paraplegic  state  and  the 
intense  spasticity,  but  is  preceded  by  the  localized,  {KTsistent,  and  imi- 
form  root  or  segment  pains.  A  croas-myelifi^  is  ordinarily  of  sudden 
onset  and  not  especially  painful  unless  the  racniugt»s  are  aifected.  In 
that  event  the  pain  is  diffuse  and  intense  over  the  spine.  Be<lsores  and 
trophic  disturbance  are  early  features  of  myelitis,  late  ones  of  tumor. 
The  presence  or  history  of  new  growths  elsewhere  aids  the  diagnosis, 
and  the  location  in  the  dorsal  cord  is  of  some  significance.  In  PoU'h 
ditwaae  we  soon  have  rigidity  of  the  back,  pain  upon  rotation  or  percus- 
sion or  jars  of  the  spine,  and  later  vertebral  thickenings  and  defor- 
mities. The  nerves  are  scMisitive  and  the  pain  accurately  follows  the 
ner\'e-trunks. 

The  location  of  the  tumor  is  deciphered  by  reference  to  the  general 
rules  of  cord-localization,  especial  importance  attaching  to  the  location 
of  the  early  pains  and  the  upper  levels  of  anesthesia.  As  already  indi- 
cated, it  is  usually  impossible  to  clinicjilly  determine  whether  a  growth 
is  vertebral,  meningeal,  or  cordal,  and  ojKTations  are,  therefore,  to  this 
extent  explorator>\  A  Brown-S^uard  j)aralysis,  followed  by  a  para- 
plegia, or  analgesia  preceding  anesthesia,  or  liniitinl  early  muscular 
atrophy,  may  indicate  that  the  growth  is  probal)ly  within  the  cord. 

Speculation  as  to  the  nature  of  (he  f/rouih  is  based  on  those  general 
features  which  are  common  to  growths  in  all  lo(»alities.  The  presence 
of  malignant  growths  elsewhere  iK>ints  to  a  se<H)ndar}'  neoplasm  of  the 
same  onler.  Tuberculosis  and  syphilis  have  their  own  indications.  It 
mav  also  be  Iwme  in  mind  that  sarcoma  is  the  most  common  form 
of  tumor  in  this  location. 

Treatment. — With  the  exception  of  gummata,  which  are  to  a  con- 
siderable degree  amenable  to  antisyphilitic  treatment,  the  only  (Muirscj 
that  promises  relief  is  surgical  operation.  It  is  evident  that  tumor  with- 
in the  cord-substance  can  not  be  removed  without  grcjit  and  |HTmanent 
damage  to  the  cord.     It  is  also  evident  that  if  tlu?  compression  from 

23 
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without  has  caused  local  cord-disintegration^  an  operation  can  at  best 
only  check  the  harm  at  that  particular  stage.  The  malignant  neoplasms 
are  very  likely  to  recur,  and  are  frequently  secondary  to  large  growths 
elsewhere  that  have  already  jeopardized  life.  Tubercle  is  also  often 
wicondary  to  a  proc(*s8  that  may  leave  little  hope  of  prolongt^d  existence. 
The  fact,  however,  remains  tliat  without  removal  the  cord-tumor  itself 
will  induce  a  fatality,  preceded  usually  by  the  most  intense  suffering  and 
the  most  abject  helplessness.  Even  when  an  ojxiration  cim  do  nothing 
but  n»lieve  the  pains  due  to  tlie  local  irritation,  it  may  be  favorably  con- 
sidere<l. 

On  the  other  liand,  about  seventy  j)er  cent,  of  n»conled  cases  were 
openible,  and  out  of  twenty-two  o|K^rated  cases  collectecl  by  Starr,  six 
recoveries  are  rejx)rted,  the  gn)wth  being  l)enign  and  the  cord  not  seri- 
ously damaged.  Early  diagnosis  and  prompt  operation  will  matc*rially 
improve  the  average. 

Spina  Bifida. — Spina  biii<la  is  an  embrj^ological  defect  due  to  the 
failure  of  the  neural  canal  to  completely  close  in  the  i)osterior  median 
line.  As  a  result,  the  bony  arches  of  the  vertebrae  are  defective. 
This  may  be  indicatiKl  by  a  depression  {spina  bifida  occulta),  or  by 
a  tumor  made  up  ol'  the  contents  of  the  spinal  canal  variously  arranged. 
Its  usual  location  is  in  the  lumbosacral  region,  as  the  neural  canal 
closes  from  above  downwanl  and  is  last  completed  at  the  caudal 
extremity.  When  present,  it  serves  to  fix  the  lower  end  of  tlie  conl  to 
the  corres|Kmding  vertebrae,  and  the  normal  recession  of  the  conus 
medullaris  to  the  level  of  the  setM)nd  lumbar  vertebra  is  prevented. 

The  simplest  variety  is  the  rare  rmmingoQelCy  which  is  usually  covennl 
by  skin  and  consists  of  a  p<'diculate  or  pethinculate  sac  of  spinal  mem- 
branes ccmtinuous  with  the  aniehnoid  spaces.  Neither  the  cord  nor  the 
nerv(»s  ent<T  it,  and  defonnities  of  the  cord  or  disabilities  in  the  legs  and 
sphincters  are  absent. 

The  ordinary  tumor  in  spina  bifida  is  the  meningomyelocele^  made  up 
of  both  the  cord  and  the  meninges  and  usually  attended  by  deformities 
and  paralysis  in  the  legs  and  sphincters.  The  cord  ordinarily  is 
flattencHl  out  in  the  ]>osterior  surface  of  the  tumor,  which  is  mon»  or 
l(^s  tmnshiwnt,  devoid  of  tnie  skin,  and  only  covered  by  a  laver  of 
epithelium.  From  this  posterior  situation  the  flattened  and  deformed 
conl-substance  giv(»s  off  the  nerve-roots,  which  run  forward  through  the 
sa(^  into  the  intervertebral  foramina.  In  the  most  prominent  jmrtof  the 
tumor  corresponding  to  the  cutimeoiis  defect  and  the  location  of  the 
broadly  spread  cord-substance  there  is  often  a  pit  or  umbilical  depreR»^ion. 

In  rare  and  more  pronoiuuied  deformities  the  centml  canal  of  the 
cord  dilates  with  the  tinnor  formation  {hydrortiyelocele)  and  lim^  its 
cavity,  with  whi(;h  it  is  coextensive.  The  nerve-roots  now  lie  in  the 
sac- walls.  Again,  in  myelocele  a  flattened  mass — not  a  sac — of  neural 
tissue  lies  in  the  vertebnil  hiatus,  (H)ntaining  a  small  Ojwning  leading 
into  the  c^Tebrospinal  canal.  Through  this,  cerebrospinal  fluid  con- 
stantly oozes.  Both  of  th(»se  forms  are  rare,  always  attended  by  defects 
in  the  lower  extremities,  and  the  latter,  myelocele,  is  promptly  fatal  in 
a  few  days. 
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Etiologry* — The  causation  of  this  defect  in  the  embryo,  which 
dates  back  to  the  earliest  days  of  impregnation,  like  similar  terato- 
logical  defects,  is  obscure.  It  has  been  attributed  to  injury.  In  a 
number  of  instances  it  has  appeared  in  several  children  in  the  same 
family,  and  even  in  succeeding  generations,  showing  a  hereditary 
transmission.  Other  children  in  the  same  family  may  present  harelip 
or  club-foot  It  is  more  common  in  females  than  in  males,  in  a  ratio  of 
about  eight  to  seven. 

Symptoms. — Spina  bifida  is  usually  discovered  at  birth,  but  may 
exist  unnoticed  as  a  slight  depression,  often  covered  by  hair  for  months 
or  even  up  to  adolescence,  when  the  tumor  may  api)ear.    At  first  usually 
small  in  size,  it  may  rapidly  increase.     When  the  cord  is  involved  in 
the  sac,  there  is  usually  associated  club-foot  or  undeveloped  legs  or 
sphincteric  incontinence.     The  tumor  is  in  the  middle  line  and  presents 
varying  appearances  due  to  its  makeup.     The  opening  in  the  vertebral 
arches  can  usually  be  detected  by  touch,  but  the  contents  of  the  tense, 
fluctuating,  and  slightly  compressible  sac  are  rarely  palpable.     Under 
excitement  and  in  the  erect  position  the  sac  increasc»s  in  tension  and  size. 
Pressure  upon  it  is  likely  to  produce  uneasiness,  stuix)r,  coma,  and  con- 
vulsions.    The  fluid  contents  correspond  to  and  are  identical  with  cere- 
brospinal fluid. 

The  diagrnosis  is  usually  very  easy,  but  it  is  more  difficult  to  decide 
upon  the  exact  nature  of  the  tumor's  makeup.  Tlie  presence  of  defor- 
mities or  paralysis  in  the  limbs  or  of  sphincteric  inca|)acity  and  umbili- 
cation  woidd  indicate  that  the  tumor  was  not  a  simple  meningocele,  but 
that  the  cord  was  involved  in  the  sac-wall.  An  oozing  aperture  and  a 
nevus-like  mass  of  pinkish  tissue  would  suggest  myelocele. 

ProGrnosis. — Only  in  the  slighter  forms  of  spina  bifida  is  the  progno- 
sis favorable.  A  pe<hinculated  meningocele  or  mere  depression  is  not 
incompatible  with  full  vitality  and  perfect  conl-fimctions.  In  the 
severer  varieties,  if  the  child  lives,  it  will  probably  l)ear  club-foot  or 
other  deformity  and  defect.  The  great  majority  of  oas(»s  die  during  the 
first  three  months,  cases  of  myelocele  during  the  first  three  days.  Ilare 
cases  have  reached  adult  age  and  beyond. 

Treatment  is  purely  surgical.  In  meningocele  a  fair  pros})ect  is 
offered  to  extirpation  of  the  sac.  In  the  other  and  more  common  varie- 
ties, to  extirpate  the  sac  or  to  obliterate  it  by  injections  is  to  destn)y  a 
portiim  of  the  cord-substance.  In  this  ccmdition  the  sac  must  Ik»  pre- 
served, and  various  osteoplastic  op<»rations  have  l)een  suggeste<l  hjoking 
to  the  formation  of  a  bony  neural  canal  covered  by  cutaneous  flaps. 
Tlie  deformities  in  the  lower  extremities  and  the  i>araplegic  condition,  of 
course,  would  not  be  benefited  therebv. 
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CHAPTER  III. 

LESIONS  PRINCIPALLY  CONFINED  TO  THE  GRAY 
MATTER  OF  THE  CORD,  AND  DISEASES  REFERABLE 
TO  DISORDER  OF  THE  SPINAL  GRAY. 

Acute  Anterior  Poliomyelitis. — Poliomyelitis  anterior  acuta,  acute 
spinal  paralysis,  acute  atn)pliic  paralysis,  spinal  paralysis  of  children,  and 
esst»ntial  jmralysis  of  children  arc  the  principal  of  the  numenms  names 
applied  to  an  acute  myelitis  involving  mainly  the  anterior  honis  of  j^ray 
matter  of  the  spinal  cord  and  commonly  aj)jK»aring  in  children.  It  is 
marked  by  febrile  and  infe(*tious  symptoms,  is  of  rapid  onsi»t  and  devel- 
opment, and  promptly  induces  wide-sprc«d  muscular  paralysis,  a  ix>rtion 
of  which  commonly  remains  permanently  and  is  then  attended  by  local 
atroj)hy. 

Etiologry. — The  great  majority  of  cases  occur  bc^fore  the  tenth  year, 
and  fully  threcvfifths  under  four  years  of  age^  with  es}wcial  fn»cpiencv  in 
the  latter  half  of  the  first  y(»ar.  During  the  first  six  months  it  is 
extremely  nuxj  or  else  passes  undetwtt^d  to  a  fatal  end.  It  has  Ikk'D 
freely  attributed  to  dcnfitiou,  to  cold,  and  to  iniuviatiifin,  c»s|)ocially  in  the 
fonn  of  falls,  but  it  is  doubtful  whether  any  of  these  allegecl  causes  are  of 
dire<^t  im])ortance.  In  many  instances  it  occurs  in  the  course  or  dur- 
ing the  convalescence  ot*  infectious  ferera,  esj>ecially  the  exanthemata.  Its 
hifvcthua  vatnre  is  further  indieatnl  by  the  abruj)t  onset,  the  usual 
febrile  movc»ment,  the  g:istric  disturbance,  the  cxHaisional  occurrenci*  of 
convulsions,  and  most  of  all  by  epidemic  and  endemic  outbreaks.  Such 
have  been  n^conltnl  by  C<>lmer, ^  C'onlier,^  Medin,^  Ij<»egJird,'*  Oxholni, 
Nonne,  Calverly,^  Altnian,**  and  others.  In  some  of  these  outbreaks 
a  considerable  variation  from  the  tyjM'  has  been  noticed  and  s<»nie 
cases  pres(Mit<»d  the  symptom  (•(►mph^x  of  Landry's  pandysis,  with  the 
infectious  nature  of  which  w<»  are  already  familiar.  If  a  neuropathic 
hercdifi/  counts  for  anything,  it  is  in  the  vulnerability  to  which  it  lays  the 
centnil  nervous  organs  liable. 

Morbid  Anatomy. — The  microscopical  appearances,  as  well  as  the 
finer  changes,  vary  gr^itly  with  the  age  of  the  lesion.  The  early 
descriptions  based  on  anci(»nt  cases  were  misleading.  At  the  end  of 
one  or  hro  montlis  a  focus  or  several  foci  of  mvelitis  are  found  in  the 
anterior  gniy.  There  is  a  locjd  destruction  of  nerve-tissue,  with  dilata- 
tion and  changes  in  the  vessels.  The  giuiglion-cells  of  the  anterior 
horn  involved  in  the  l(\<ion  have  lost  their  ])roh)ngjitions,  show  granular 
disintegnitions,  or  have  entirely  disai)pearcHj.  The  myelitic  focus  occu- 
pies one  or  both  of  the  two  arterial  areas  of  the  anterior  horn  ;  namely, 
that  art»a  supplicnl  by  the  first  branch  of  the  anterior  median  arterj'  or 

1  '*  Am.  Jonr.  Med.  Sdenw'S, "  1843.  «  "  Lyon  MMicale,"  1888. 

*  *♦  HvKieiiP,"  1890.  *  *'  NeuroloR.  Centralblatt, "  1890. 

"^  "  N.  Y.  Med.  Record/'  1894.  •  "  Australian  Med.  Gaz.,"  1897. 
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that  field  supplied  by  the  art«rit>a  wliiuli  enter  the  cord  along  the  anterior 
roots,  or  bi)th.  Rarely  it  extends  Imckward  in  the  middle  arterial  field 
and  invades  the  neck  of  the  posterior  horn,  and  uHually  it  embraces  the 
adjoininff  white  matter  of  the  cord  to  a  varying  estent.  It  ia  evident 
that  the  lesion  ia  not  strictly  systematized,  and  it  is  eqnally  evident  that 


:JIi  (Wllliu 


ii  is  vascnlar.  A  contention  has  arisen  as  to  whether  the  lesion  is  first 
parenchymatous,  as  Charcot  claimed,  or  is  first  intc'rstitial,  as  insist«d 
uix>n  by  Goldscheider,  Redlich,  and  others.  The  present  weight  of 
authority  points  to  invasaon  by  the  blood-vessels,  interstitial  dissemina- 
tion, and  cellular  destruction. 


The  myelitic  foci  vary  in  extent  and  number  in  various  cases.  Some- 
t>mt«  they  extend  through  sevend  segments  of  the  oord,  eifrht  or  ten 
centimeters  or  more  in  a  verticsd  direction,  but  usually  are  one  to  two 
centimeters  in  longitudinal  extent.  Sometimes  single,  more  frequently 
there  are  several  foci  either  on  the  same  or  on  opposite  sides  of  the  coid 
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and  at  vnrious  lovoli*.      Tlii'v  may  even   invade  the  medulla,  and  the 
brain  is  not  alwolut*'Iy  cxenipt. 

In  CUSV8  of  vmny  yinrif  stiiiiiling  th<>  wird  !»  sti-n  t»  l>e  shniiiki'U  on 
one  uidc  ut  the  Itivol  of  the  kwioti  and  the  crot«-Me<.^tion  \n  Int-kinf;  iu 
ftyniniftn'.  The  acute  inflamniutoiT  condition  has  long  disaiipt-ared  and  a 
fibroid  thickening  al(»ne  reprenentu  it,  N*Tve-fil>cr8  and  celln  are  cntin-ly 
dcstroywl.  The  al)Kenee  of  myelinated  fibcTH  renders  tlie  scarred  axva. 
more  or  less  glossy  and  transhia^nt  to  the  luiki-d  eye.  The  vesselM  ure 
thickentid  ami  ap|Kiir  nion^  tuinienxts  on  thiit  uuHiiint.  The  shrinking 
of  the  lateral  half  of  the  eross-si'ction  involves  mainly  the  gniy  matter 
and  est'*^^'""y  ''"^^  *''  ''"'  itnterior  honi,  bnt  the  wliite  columns  aihl  the 
]Kwtfrior  I'oniii  nlst>  sl«in.-  in  it  tt>  some  extent.  If  the  original  lesion 
is  siiffieiently  extensive  to  involve  the  spinal  apjuirutus  of  an  ciitiro 


lOK  of  thi'  riKht  kf(  mid  thigh. 


extremity,  nr  even  of  a  segment  of  it,  clmngcs  in  the  «jnl  al)ove  the 
lesion,  and  in  the  brain,  an;  lonml  analogous  to  tlios<t  induM-d  by  nmiui- 
tations. 

The  (iiilrrlor  i-ihiIm  arising  fiiim  the  injured  |Kirt  of  the  eordareolien 
diminished  in  volume  and  nuiy  or  may  not  show  alteration  of  stnu'ture. 
This  is  true  eiiuully  of  the  mixed  nervc-tninks.  The  exact  eouditi<m 
defM'iids  iqipan^ntly  ui>on  the  age  of  tlie  lesion  and  the  complete  or 
partial  disap|K'ur.ince  of  tlie  |M'riplieral  ]>rolongiittons  of  tlie  spinal 
pymmidid  cells  tliat  have  Ix'en  iuinnKl.  In  the  imiilvK*-*!  witiWrH  we 
have  the  same  elianges  that  iin'  liitind  idler  division  of  the  ner\'<'-trunk, 
bnt  a  f<'w  nuiseuliir  fibers  oftru  jursisi,  «ime  of  whieh  may  even  show 
hyiwrtropby.  The  n>t  of  tlie  uuisele  is  lil.rons  and  fatty.  Infiltni- 
tion  of  fut  sometimes  ivaelies  a  condition  that  may  projx-rly  he  desig- 
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nated  lipomatous.  The  bones  in  the  paralytic  members  are  retarded  in 
their  growth,  and  in  old  cases  dating  from  childhood  show  much  dimi- 
nution in  comparison  with  those  of  the  sound  side.  They  lack  the 
sharply  defined  muscular  markings,  and  the  Haversian  systems  are 
found  to  be  undersized  and  poorly  developed. 

Symptoms. — Usually  witliout  apparent  definite  provocation  tlie 
child  is  found  to  be  feverish  and  ill.  A  fanj)eraiure  oi'  100°  to  102°  F. 
lias  been  frequently  noted,  and  this  febrile  invasion  stage  lasts  from  a 
few  hours  to  several  days,  when  paralysis  and  Jlaceidify  of  one  or  more 
limbs  are  detected.  It  is  not  rare,  however,  for  the  child  to  go  to  bed 
apjxirently  well  and  to  awake  panilyzed  in  the  morning.  The  febrile 
movement  may  be  attended  by  vomiting  and  diarrhea,  by  convulsions  of 
a  generalized  character,  or  by  delirium  and  diffuse  cerebral  manifesta- 
tions. As  soon  as  the  paralysis  is  noted,  the  case  is  usually  recognized. 
Most  writers  state  that  there  is  a  complaint  of  pain  in  the  afflicted 
members  only  rarely,  but  that,  as  a  rule,  sensation  in  all  its  phases  is 
entirely  normal.  It  is  probable,  however,  that  early  dysesthesia,  owing 
to  the  usual  infantile  age  of  the  patient  and  a  lack  of  careful  search 
for  such  difficulty,  has  been  frequently  overlooked.  In  some  con- 
siderable number  of  cases  handling  of  the  affected  limbs  during  the 
initial  fever  provoked  outcries  which  were  not  elicited  by  similar 
manipulation  of  the  other  meml)ers.  It  is  likely  that  more  attention  in 
tliis  direction  will  show  localized  hyj)erscnsitiveness  or  some  kindred 
state  to  be  usually  present  and  of  diagnostic  importance.  Indeed, 
complaints  of  pain  and  of  formication  have  b(»en  generally  notc^l  in 
older  children  and  in  adults,  lending,  j)erhaps,  undue  weight  to  the 
usual  supposition  that  such  cases  are  not  of  a  true  sj)inal  type.  The 
sphincters  are  seldom  relaxed,  so  that  control  of  the  bladder  and 
bowel  remains  unimpaired,  but  in  the  rare  cases  in  which  the  sphincters 
are  relaxed  there  is  more  or  less  aj)j)arcnt  loss  of  sensation,  the 
extent  of  the  lesion  is  greater,  and  the  prognosis  is  extremely  unfavor- 
able. 

Even  in  fat  children  the  implicat(xl  muscles  can  be  seen,  after  a  few 
weeks,  to  have  wasted,  and  if  tested  with  the  faradic  current,  either  do 
not  resjx)nd  at  all  or  show  a  remarkable  diniiinition  in  their  ex(atabilit}^ 
At  this  time  the  patient  will  have  begun  to  show  considerable  improve- 
ment, the  motor  paralysis  remaining  complete*  only  in  the  parts  that 
are  to  suffer  permanently,  and  a  gradual  iinprovenient  may  be  expected 
to  extend  over  several  months.  In  the  muscles  showing  lessened 
faradic  excitability  galvanism  conmionly  produces  (exaggerated  responses, 
as  compared  with  the  sound  limbs,  and  the  complete  reaction  of 
defeneration  or  anv  modification  of  it  mav  be  encountered.  In  a  well- 
marked  case  faradism  fails  by  the  tentli  day,  and  the  increased  galvanic 
response  appears,  lasting  for  about  six  months,  wlion  it  gradually  fails. 
At  this  point  faradic  excital)ility  returns  and  the  nmscle  regiiins  some- 
thing of  its  size  and  strengtli ;  or,  if  too  seriously  impaired,  faradic 
response  does  not  reappear,  galvanic  response  disap|)oars,  and  the  nmscle 
is  irretrievably  lost 

The  reflexes  are  lessened  or  abolished  in  proj)ortion  as  the  muscles 
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which  are  Himtoinioa]ly  lUiMiciutcd  with  thoiu  are  involved,  or  perlmpR  it 
would  be  bi'tttT  to  say  tliat  their  ultenitioii  dqK'uda  ui>on  the  iniplicution 
of  die  wriiiml  cells  luukiii^;  iij)  a  jiart  of  thi-ir  arc.  Bmien  wliivli  Iiuvc 
not  uttaininl  tlioir  fnll  (growth  are  retardMl  or  entirely  fail  to  dvvdoj)  if 
their  trophic  ifntcrs  are  iui]ilieated. 

Tile  wrionsly  atn)phied  iiinw^lcs  iM-conic  iihnniH  UiikI',  and,  Kiiire  they 
offer  neither  asKi!<tane<'  nor  ojijKisitiou  to  the  uyiiet|ric  anil  anterf^e  iiing- 
clets  diMortmxK  8»Kin  develo)),  with  jomi-rhongeu  and  snonietimos  mbluxa- 
tioiu.  JointH  which  dcjiend  iii>on  iniixttiilar  supjiort,  as  the  ohoulder, 
may  allow  of  so  nuu-li  detoniiity  by  the  relaxation  of  the  nniweleH  wliioh 
have  lost  their  toiiitity  that  the  articular  wurfaccM'  widely  separate.     The 


Fig.    li'.i.-lVfnrmlly  i.f  fi-il  «fl.T  Fif[.  i;iO.-lWo™il7  nf  _,,..    ._ 

' '  ■ "  ■  —  "■'  ■  - Ihiirui  »flvt  iwiliMiyelit!"  uileri 


nk-iTi  ix  inai'tive,  often  eold,  an<l  si>nietiiii<s  dry  and  sealy,  but  the  atni]iliic 
coiiditi{>iis  so  usual  in  lu-uritiw  are  pni<'ti<".illy  absent  an<l  bedsores  are 
almost  unknown. 

Tlie  lower  extitiinities  luv  afleete<l  about  three  times  as  frt^uently  as 
the  upper,  anil  the  left  lefj  twiir  iis  often  us  the  rifjbt.  A  eniswed  form, 
in  wliieh  the  upj)er  extremity  on  one  side  is  involved  with  th<'  op{Hisit? 
lower  limb,  is  not  rare  ;  but  involvi'itient  of  lK>tli  1iml)s  on  tbc  Biune  Kide 
is  extremely  nneonunon.  In  the  hiiTr  <:rfrniiitii  the  <'xteii«)rs  seem  more 
RUset'ptible  than  the  flexors  ;  hewe  <!r(H)-fi>ot,  with  ta!iiH'Hei|niniis,  flextJ 
knee,  and  flexed  tbitili  are  eoinmoii,  Wlien  the  {uiralysis  in  below  the 
knee,  the  sural  nuis<^les  usually  esisiiie.     In  the  iipjier  extmaity  tlie  most 


LESIONS  AND  DISEASES  OF  SPINAL  GRAY,  361 

frequently  encountered  wasting  is  in  the  small  muscles  of  the  hands,  the 
deltoid,  and  the  extensors  of  the  wrists.  The  biceps  and  supinators 
genendiy  escape. 

The  distribution  of  the  jmralysis  of  muscles  follows  their  segmental 
relations  in  the  cord,  and,  consequently,  when  limited  is  of  a  functional 
cliaracter.  The  verv  fact  of  such-fiincti<mal  distribution  at  once  incrimi- 
nates  the  cord.  The  muscles  of  the  tnink  are  in  rare  castas  notably  and 
widely  affected,  producing  weakness  in  the  back,  deviation  of  the  s])inal 
colunm,  and  defects  in  the  muscles  of  the  ch(\st.  Ordinarily,  however, 
the  segments  of  the  cervical  and  lumbar  enlargements  are  selected.  A 
small  focus  of  anterior  poliomyelitis  in  the  dorsal  region  hardly  pro- 
duces local  signs,  as  the  trunk  and  thoracic  muscles  are  represented  in  a 
considerable  vertiail  extent  of  the  cord. 

The  bulbar  muscles  do  not  always  esca^ie,  as  is  shown  by  various 
ophthalmoplegias,  squints,  facial  and  hypoglossal  jwlsies,  which  are  now 
and  then  recorded,  and  would  be  more  oft<»n  s(»en  did  not  coincident 
pneumogastric  accidents  usually  terminate  such  eases  fatally. 

Course  and  Forms. — The  course  of  the  disease  may  be  clinically 
divided  into  :  (1^  A  stage  of  febrile  invasion,  lasting  from  a  few  hours  to 
several  days,  witn  local  tenderness  and  rapidly  developing  and  increasing 
paralysis ;  (2)  a  stationary  stage,  lasting  for  several  weeks ;  (Jl)  a  jKTiod 
of  impn)vement,  lasting  to  the  end  of  a  year,  and  (4)  a  stiige  of 
jxirmanent  disability  for  the  remainder  of  life.  Relapses  during  the 
early  weeks  have  been  recorded  in  very  rare  instances,  and  second 
attacks  are  still  rarer.  Among  the  sequelce  the  contractions,  disl(K»a- 
tions,  and  deformities  liave  been  already  mentioned.  The  fragility  of 
the  bones  makes  them  liable  to  fracture,  but  union  takes  place  with  onli- 
nary  promptness  under  proper  fixation. 

The  adult  form  is  in  no  way  different  from  the  infantile  «ises,  except- 
ing the  variations  due  to  complete  growth  having  been  attained.  In 
anomalous  cases  the  onset  of  the  disease  is  insidious  and  the  course  may 
be  subacute.  After  infectious  diseases  one  or  more  limbs  mav  be  found 
useless,  flaccid,  and  atrophic,  declaring  the  antecedent  myelitis.  Oeca- 
sion:illy  the  onset  is  markeil  by  pains  of  a  severe,  cutting  chara(!ter, 
which  are  frequently  attributed  to  neuritis  or  to  rheumatism,  but  may 
be  due  to  the  irritation  of  the  sensory  i>athway  in  the  cord  by  the  loca- 
tion of  the  myelitic  focuis  backward,  involving  the  neck  of  the  posterior 
h4)rn. 

It  has  l)een  noted  by  a  numb<T  of  observers  that  in  rare  instances, 
after  the  acute  disease  has  subsidetl  for  years,  a  slow,  insi<lious  reappear- 
anee  hiLs  led  in  a  progressive  muscular  atrophy,  which  declares  its(»lf  first 
in  the  limbs  that  were  originally  paralyzed  by  the  acute  prcx^ess,  but 
had  ap|)arently  fully  r(K»overed.  This  may  progressively  invade  the 
entire  muscular  system. 

Diagnosis. — In  the  early  stages  of  fever,  before  panilysis  has 
apix^red,  diagnosis  usually  fails  except  under  mre  (?pi(l(»mic  eonditicms. 
The  termination  in  extensive  paralysis  of  an  apparently  trivial  ailment 
is  frequently  the  cause  of  much  chagrin  on  the  part  of  the  medical 
attendant,    who   may    naturally    enough    have    expressed    a    favorable 
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pn)gno8is.  As  already  indicated,  the  initial  fever  may  be  readily  mis- 
taken for  that  of  gcaieral  disorders,  and  sometimes,  though  rarely, 
the  |>ain  in  the  limbs  leads  to  the  idea  of  rheumatism.  If,  however, 
the  j)ossil)ility  of  anterior  iK)liomyelitis  be  in  mind,  and  examination 
discloses  some  slight  lociil  tenderness  or  diminishe<l  muscular  activity, 
or  both,  a  guanled  opinion  will  naturally  follow.  It  is  only  when  the 
paralysis  is  develojwd  or  developing  that  the  nature  of  the  disease 
beconu»8  certain,  and  even  then,  if  there  have  been  ctTebral  symptoms, 
such  as  deliriiun  or  convulsions,  difficulties  are  not  at  an  end.  The 
cerebral  palay  of  children  is  almost  invariably  ushered  in  by  convul- 
sions, but  thes<»  have  a  definite  distribution  involving  one  side  or  one 
limb,  or  only  the  face,  while  the  <;onvulsi(ms  of  tlie  disease  under  con- 
sideration are  general iz(M.l.  Lociilized  pain,  from  fraumaiixin  or  inflam- 
nuition,  may  cause  immobility  of  a  limb,  and  when  precwled  by  fever 
gives  rise  to  a  doubt ;  but  the  usual  absence*  of  extreme  sensory  disturb- 
ances in  disease  of  the  anterior  horns  is  a  distinguishing  feature,  while 
the  l(K»al  conditions  can  be  otherwis*'  made  out.  After  a  few  days  the 
electrical  test  gives  absolute  data.  Fara<lic  resi)onse  is  abolished  in  no 
other  disease  so  early  ;  even  in  severe  ncivritiH  it  is  longer  maintained, 
and  is  then  attended  by  a  very  marked  sc»nsory  disturbance,  which  also 
usually  preccnles  it  for  a  long  time.  A  few  cjireful  applications  of  the 
induced  current  at  this  p<TiiKl  can  do  no  harm.  The  progressive  infan- 
tile mjiopaihicH  are  of  extremely  slow  development  and  are  synnnetrical 
in  distribution. 

Prognosis. — So  far  as  life  is  cc>nc(Tn(Kl,  this  disease  terminates 
fatally  only  excH»j)tionally,  and  if  the  pitient  surviv(»s  the  onset  of  the 
paralysis  but  a  short  time,  life  may  be  considered  out  of  danger. 
Further,  one  can  say,  with  a  reasonable  degree  of  certainty,  that  the 
jwnilysis  at  first  develoj)e<l  will  notably  recede,  but,  unfortunately,  it  is 
almost  ecjually  certain  that  a  ])ortion  of  it  will  jH»rnuuiently  n^nuiin. 
At  the  end  of  a  fortnight  a  candiilly  conducted  faradic  examination  of 
the  muscles  enables  the  physician  to  speak  more  si)ecifically  regarding 
th<»  amount  of  i)erman(»nt  disability.  At  that  time  any  muscle  which 
res]X)nds,  however  feebly,  may  be  ex])ected  to  regain  a  fair  degrcH*  of  its 
former  tonc^  and  strength.  Even  after  s(»vc»ml  mcmths,  rt^pt^ted  faradic 
stimulation  of  a  musel<%  at  first  perfectly  inac^tive,  may  develop  some 
contnictility,  and  this  is  of  favorable  import  for  the  given  muscle.  The 
extent  of  permanent  ])anilysis  governs  the  amount  of  resulting  con- 
tracture and  deformity  ;  and,  likewise,  the  retardation  of  development 
of  the  limb  and  of  the  bones  is  in  similar  relation.  The  anticipated 
amount  of  these  deforming  conditions  will  have  a  bearing  on  the  prob- 
al)l(5  genenil  activity  of  the  individual,  his  prospective  physical  health, 
and  liability  to  fractures.  The  i)ossil)ility  of  the  late  appearance  of  a 
])r(>gressive  muscular  wasting  may  be  ke|)t  in  mind. 

Treatment. — Owing  to  the  irregularities  of  the  cv^urse  of  this  dis- 
ease in  various  cjises,  and  its  natuml  t<Miden<'y  to  impn>ve  uj)  to  a  certain 
point,  it  beccmies  a  matter  of  grc^at  difficulty  to  (»stimate  the  value  of 
any  therapeutic  agent  or  mode  of  treatment.  In  the  early  stage,  sis 
S(K)n  as  the  diagnosis  is  mad(»,  if  fever  still  continues,  there  is  gcxxl  rt^a- 
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son  to  suppose  that  antipyretic  antiseptics,  like  the  salicylates,  large 
closes  of  the  tincture  of  the  chlorid  of  iron,  or  even  bichlorid  of  mer- 
cury', would  do  good.  Hot  applications  can  be  made  to  the  sj>ine  if  the 
circumstances  of  the  patient  will  insure  their  intelligent  and  faithful 
employment ;  otherwise  they  are  worse  than  useless,  and  very  mild 
sinapisms  can  be  more  properly  used.  The  child  should  be  kept  on 
the  side  or  face,  and  the  aifected  limbs  should  be  thoroughly  enveloj)CHl 
in  cotton-wool  to  maintain  the  circidation  and  the  nourishment  of  the 
muscles  in  the  parts  laboring  under  diminished  trophic  influence.  The 
use  of  spinal  stimulants  like  strychnin  while  the  lesion  is  active  is 
to  be  strictly  avoided ;  but  when  the  active  process  has  come  to  a 
standstill; — that  is,  ordinarily,  at  the  end  of  a  fortnight, — its  systematic 
use  is  one  of  the  most  important  measures.  The  usefulness  of  electricity 
consists  of  maintaining  the  nourishment  and  normal  contractility  of  the 
muscles,  which  are  temporarily  deprived  of  their  natural  motor  and 
troj)hic  control,  so  that,  as  the  inflammation  subsides  and  i\\vt  wide-spread 
inhibitory  eflect  of  tlie  local  lesion  recedes,  the  central  apparatus  may 
find  the  muscular  periphery  in  the  most  favorable  state  to  resjx)nd  to 
its  enfeebled  influence.  For  this  purpose,  as  the  farad ic  response  is 
early  abolished,  the  interrupted  galvanic  current  must  be  used,  the 
slightest  intensity  being  employed  that  will  cause  a  contraction.  Care 
must  be  taken  not  to  unduly  fatigue  the  muscles.  A  dozen  contractions 
at  most  should  be  elicited  at  one  stance,  and  often  only  one  or  two  can 
Ixj  provoked  by  any  strength  of  current  that  is  bearable.  Care  not  to 
alarm  the  child  is  imperative,  as  a  daily  struggle  will  do  more  harm, 
probably,  than  the  electricity  will  do  good.  It  is  well  to  commence 
with  dry  or  wet  sponges  alone  as  soon  as  paralysis  is  detectcnl,  until  the 
young  patient  is  accustomed  to  the  manipulation.  As  the  nuiscles  often 
react  better  and  WHth  less  pain  to  the  positive  ])ole  than  to  the  negative, 
it  is  well  to  have  for  the  negative  electrode  a  broad  sponge  which  may 
be  ])laced  on  the  sacrum  or  l>reast,  and  with  a  smaller,  positive  s]>onge 
the  muscles  may  be  exercised.  Applications  of  galvanism  through  the 
cord  are  quite  useless,  and  even  if  such  currents  reached  the  lesion, 
which  is  doubtful,  their  effcKit  for  gocnl  is  (|uestionable. 

Later  on,  as  fanidic  res]X)nse  returns  in  the  muscles  only  slightly 
affecte<l  or  tem}K)rarily  inhibited,  this  form  of  electricity  is  efficacious 
for  the  purpose  of  local  stimulation,  and  the  presence  of  this  reaction 
in  any  muscle  is  always,  as  already  indicated,  a  gratifying  (circumstance. 
To  intnist  galvanic  electrical  treatment  to  the  parents,  however  intelli- 
gent they  may  be,  is  a  mistake. 

In  the  same  way  local  frictions  and  salt  baths,  warm  wmppings, 
and  massage  are  valuable  measures  which  can  be  more  mtionally  trusted 
to  parents  or  nurses  who  take  an  intelligent  hiterest  in  the  work.  They 
may  be  gently  employed  from  the  first  day,  and  when  electricnty  is  not 
tolerated  or  can  not  Ik?  systematically  employed,  must  be  r(»lied  u|K)n  to 
replace  it.  The  moment  a  group  of  nuiscles  weakens,  the  limb  tends  to 
assume  an  abnormal  position,  and  it  is  very  important  to  meet  this 
tendency  from  the  very  first  moment,  even  in  (cases  where  there  is  eveiy 
pn)bability  that  the  paresis  will  recede.     It  can  be  easily  accomplished 
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by  means  of  the  warm  wrappings,  or  even  by  the  application  of  light 
splints.  There  can  be  no  (piestion  that  re(x>vering  muscles  will  find 
tlieir  task  much  easier  if  their  projKT  relations  have  been  maintained. 
Unbalanced  muscles  will  be  much  less  liable  to  c<mtractures  if  an  arti- 
ficial balance  hits  been  provided  and  joint-surfaces  have  not  been  altered 
by  long-maintained  vicious  ixwitions. 

As  s(K)n  as  the  iwrmanent  [mralysis  can  Ik?  fairly  well  foretold, 
massage  should  be  esjxjcially  directed  to  obviate  the  contractures  and 
deformitit^s  that  ordinarily  result.  Stretching  of  the  unop]X)scd  muscles 
by  jmssive  movements  of  the  joints  will  accomplish  much,  and  the 
moment  a  tendency  to  contracture  is  jKTceivtnl,  the  case  becomes  one  for 
mechanical  appliances.  The  tendency  to  talijK's  equinus,  for  instance, 
can  be  met  by  a  light  elastic  cord  from  the  iov  of  a  shoe  to  a  band  at 
the  knee ;  and  more  elaborate  orthoixnlic  a]>i)aratus  should  be  employed 
at  the  kne(^  and  hip  if  rwiuired.  Thesi»  cases  are,  therefore,  practically 
orthoi>edic  disortlei*s  from  the  verj'  first. 

Nearly  all  the  imj)n)vement  that  is  to  take  place  in  the  muscles  will 
have  develojHHl  by  the  end  of  the  first  year,  and  what  is  slowly  sub- 
sequently gained,  is  quite  indei^ndent  of  any  treatment  whatever. 

The  tR^atmeiit  of  a  late  or  neglected  case  is  practically  surgical. 
Shortened  tendons  may  be  cut  and  joints  straightened.  Tendons  of 
healthy  muscles  may  sometimes  l)e  transplanted  to  take  the  place  of  those 
panilyz(Ml.  A  resection  at  the  knee  is  sometimes  of  advantage  to  secure 
a  straight  limb  instead  of  a  ust»lc»ss  contortion  or  a  dangk*-leg.  liy 
using  a  high  shoe  or  other  appliance  cnitches  may  often  l)e  laid  aside. 
The  arrangement  i\f  exercises  to  increase  the  strength  of  the  involved 
muscles  which  retain  some  fraction  of  their  muscular  elements  is  of  dis- 
tinct advantage.  \\\  ])assive  and  active  movements  and  eflbrt  against 
resistiinc(i  everything  of  this  sort  can  be  acvompHshcHl. 

Syringomyelia. — The  central  canal  of  the  con!  is  sometimes  en- 
larged through  congenital  defect.  This  may  be  a  jxirt  of  a  general 
ventricular  distention,  causing  hydn)cephalus  and  spina  bifida.  In  cer- 
tain instance's  unattende<l  by  any  symptoms  during  life  a  tubular  cord 
has  b<»en  found  j>ost  mortem.  These  cuses  present  hydronu/flia  and  are 
of  tenitologicjil  interest.  The  term  Hi/rinf/omyefia  is  now  limit(»d  to 
aequire<l  enlargement  of  the  (»entral  canal  or  to  the  formation  of  entirely 
new  canals  of  eonsidc^rable  length  in  the  gray  substance  of  the  cord. 
Su(»h  canals  an»  the  result  of  gliomatous  infiltration  al)out  the  central 
canal  or  in  the  gray  horns  of  the  cord  and  its  subsecjuent  degeneration, 
forming  tubular,  cystic  cavities.  In  rare  instances  a  central  myelitis  or 
a  central  lu»inorrhage  may  caus<»  a  fusiform  or  tubular  excavation  that 
can  not  always  be  clinically  distinguished  from  the  neoplastic  variety  or 
may  in  turn  induce  the  lattcT.  Some  eases  probably  originate  in  spinal 
hemorrhage  occurring  at  birth. 

Btiologry. — Men  are  much  more  fre(|uently  affected  by  this  disease 
than  women,  and  espcHMally  men  exposed  to  hard  labor.  Verhagen  and 
A'^andervclde  report  several  instances  of  syringomyelia  in  the  same 
family,  but  a  neuropathic  heredity  is  verj'  ran*.  Cold,  rheumatism, 
exjK>sure  to  ba<l  weather,  traumatism,  overwork,  the  acute  infectious 
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iievers,  and  syphilis  liavc  been  reported  hs  possibly  causative  in  viirimia 
.,  but  this  relatiou,  in  tiie  gliomatous  form,  at  least,  is  entirely  con- 
I  jectural. 

I       Morbid  Anatomy. — Tlie  syringomyelic  cord  in  marked  cases  sliows 
I  notable  changes  of  cunforoiatiou   tbiit  correspond  to  its  tubular  condi- 


I  tion.  It  is  soft,  flattened,  and  sometimes  fluctuating  The  collapse  of 
I  the  canal  may  produce  a  furn>w,  so  that  the  cord  seeiii'?  doubk  The 
I  condition  finds  its  favorit*  locality  in  the  cirv  iial  i-egion  but  inaj  ejctond 
^throughout  the  entire  length  of  the  con!  or  be  confined  to  aH\  portitn 
1  of  it.     Its  upward  extension  tarries  it  intt  tlic  fourth  \  LUtricle 

The  cross-section  usually  reveals  a  single  oval  eavitj    or  there  may 


^~U^ 


J 


^be  several  in  communii  ition  or  independent      The  cu'itoniiiri  Mtuitt  n 

the  immediatt  mifihlKiihMMl  of  Ih    (entnil  canil    ind  I>thml  it 

■  but  it  ma.\  extend  litenlK  int    the   antenor  ir  mire  eomm  nh  into  the 

■iposterior  horn   of    gn\    matin    i  ither     n    both   sides  or    umhittrallv 

Again,  it  may  be  limited  to  one  posterior  horn      M  hile  the  white  col 


868  DISEASES  OF  THE  CORD  PROPEB. 

umnt)  of  the  cord  may  be  spared,  it  is  not  unusual  for  the  gliomatous 
prouess  to  inviiile  them,  e!4|>ec:itilly  the  pymiuidul  tract,  when  the  gray 
matter  has  been  widely  destroyed  and  the  cavity  has  attained  large 
proportions. 

The  cavity  contains  cerei)rospinal  Huid,  which  is  sometimes  bloody  or 

gelatinnii?.     Its  walk  are  made  up  of  a  well-<lefincd  substance,  outside 

of  wliich  the  cord  appears  infiltnited,  dense,  and  even  sclerosed.     In 

the  mwinlla,  when  the  lesion  extends  so  high,  the 

gray  matter  is  first  similarly  affected. 

The  micn)Scope  shows  the  usual  new  formation 
t<i  be  glioniutuus  and  rioh  in  bloo<l- vessels,  especi- 
ally on  tlie  external  periphery.  The  predomi- 
nance of  various  elements  gives  rise  to  varieties 
such  as  pure  gliunia,  neurt^lioma,  gliosarcoma, 
and  vus(;uhir  glinuiu,  all  of  which  may  be  pn'sent 
in  tlic  same  cord.  Schultze  describes  an  infiltrat- 
ing sort  as  a  gliosis.  It  does  not  usually  result  in 
CJivity  formation,  and  is,  therefore,  distinguished 
fn>ni  the  gliomatous  variety.  He  is  supported  by 
Hotfman,  and  Holt  and  Harter '  rG{>ort  a  case. 
Charcot,  Hollopeau,  Joftroy,  and  Acliard  insist 
that  in  some  cases  the  initial  step  is  a  central 
myelitis,  which  Scliultze,  Dejerine,  and  others 
deny.  The  nerve-tissues  involved  in  these  various 
processes  are  strangled  and  destroyed  even  before 
the  formation  of  cavities.  The  cells  first  yield 
their  ])n>longatinns  and  then  disappear.  The 
axis-cylinders  outlast  the  myelin.  The  meninges 
and  s]>innl  nM)ts  are  usually  unaffectt^l  except  in 
the  t<>rm  asscM-iattnl  with  cervical  guichymeningitis. 
Destruction  of  the  anterior  horns  is  followed  by 
the  usual  tro))hic  disturliance  in  tlie  associated 
perii>hery,  sncii  as  waste*!  nniscles,  ]>erforating 
ulcers,  anil  cutaneous  dystrophy.  The  interfcr- 
cncf!  with  the  cells  of  Clarke's  columns  is  su])- 
poseil  to  accKiunt  for  the  joint-lesions  that  are 
commonly  present,  and  which  are  identical  witli 
the  arthropathi(!s  of  locomotor  ataxia. 

_  Symptoms. — From  the  nature  of  the  lesion 

kjpi.cHii.  jt  i„  apjNirent  that  the  symptoms  may  in  different 

cases  embrace  jxrversion  and  obliteration  of  all 
the  various  functions  of  the  conl.  Nevertheless,  their  peculiarities 
and  groupings  are  sufficiently  distinct  to  frequently  enable  a  diagnosis. 
As  there  is  no  common  type,  the  symptoms  must  be  arranged  s()mewhat 
arbitrarily. 

Sensor;  DisturbanceB. — The  early  involvement  of  the  senson.-  path- 
ways in  the  gray  comndssure  and  in  the  posterior  honis  and  columns  pro- 
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duces  related  seiieoiy  symptoms  which  are  well-nigh  characteristic 
Tln-re  are  usually  coextensive  areas  of  thernio-aiiesthesia  and  analgi-sia, 
with  retention  of  the  tactile  sensibility.  This  is  xoinetimes  deni>iiiinate<l 
the#yrin<7om,^io(/uMoc(a/ioii  of  cutaneous  sensation,  and  is  highly  import- 
ant to  the  diagnosis.  The  patient  fails  to  distinguish  the  tempeniture 
of  water  or  objects  brought  in  coutact  with  the  skin,  though  recognizing 


Pl(.  lSS.-Vui«u  dlnribuUoi 

contact,  and  may  receive  burns  in  tliis  way  without  experiencing  any 
pain.  The  thermo-anesthesia  may  be  complete  or  [xirtial,  and  is  then 
relative  to  the  part  examined  and  somewhat  to  tlie  jMitient's  intelligence 
(«e  Part  I).  Sometimes  heat  is  felt  as  iMiiii,  or  "  liot "  as  "  cold." 
The  distribution  of  the  thermo-anesthesia  is  alsc)  significant.  Rarely  it 
niay  be  heniiplegic ;  it  is  seldom  gi-neral-  Ordinarily,  it  involves  the 
limbs,  or  portioas  of  them,  such  as  would 
be  covered  by  a  glove  or  sleeve,  a  sock 
or  lung  stocking.  It  may  l>o  limited  to 
thoracic  or  abdominal  bamls.  It  may  be 
unilateral  or  symmetrical.  In  figure  1.34 
it  U  of  unusual  outline,  but  will  be  noticed 
to  roughlv  conform  to  some  spinal  seg- 
ments. In  some  cases  areas  at  first  dl^ 
Crete  have  lieen  observed  to  coalesce  into 
anatomical  cord- territories. 

The  nnnlfie<in  may  be  partial  or  com- 
plete, and  usually  conforms  in  outline  to 
the  t  her  mo-anesthetic  area  or  may  be  moi 
extensive.     It  embraces  all  the  tissues,  so 

that  felons,  caries  of  bone,  and  disintegrating  joints  may  Ito  jiainless 
and  insensitive. 

As  a  geneml  nde,  tarfife  aenmbiliiij  is  perfect.  A  slif^it  diminution 
of  it  is  not  inconsistent  with  the  diagnosis,  and  its  obliteration  follows 
extreme  invasion  of  the  posterior  columns,  l)eing  then  a  part  of  the 
absolute  anesthesia  that  marks  such  a  lesion.  An  ancsthi-tic  ansi  msiy 
thus  have  a  border  of  thermo-anesthesia  and  analgesia,  or  these  tfinili- 
tions  may  be  found  in  diRerent  parts  of  the  ImkIv,  in  relation  to  the 
amount  and  distribution  of  the  cord  disease. 


Fi|[.  lae.— Thpn 
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Motor  dieturbacces  arc  de{>cQdcnt  lai^-ly  uim>d  the  invasion  of  the 
anterior  Iiorna  and  the  pyramidal  tracts.  They  are,  therefore,  usually 
secondary  in  [Miint  of  time  to  the  Hoiisory  ^ymptoniR  with  which  thoy  come 
tu  he  a.'Mueiated.  As  the  anterior  horn  i^  iiivwled,  the  associated  niuscles 
lo«c  pow<T  aixl  their  rt^excH  diminish  and  disapjtear.  Some  mvxeuUir 
atrophy  is  ulmost  always  present,  and  it  may  reach  a  high  grade.  Its 
distrilmtion  d<'j«'n<ls  iiiKtn  the  part  of  the  cord  involved,  and  may  eon- 
form  to  many  of  the  typical  spinal  atrophies,  such  as  the  form  of 
Duchenii(!-Arari,  for  which  it  has  no  doubt  l>een  frequently  mistaken. 
It  may  l»e  pn^ressive  or  advance  by  simrts,  and  is  most  common  in 
the  upjK'r  extremities.  Fibrillary  twitch- 
^^  ing  and  reaction  of  degeneration  mark  the 

^^B  atrophic   mnsek'S,  as    in   ot)ier  muscular 

^^9  atrophies    of    s]iin;d    origin,    and    their 

strength  is  n-diieed  in  ])roportion  to  the 
M  atrophy.     When    the  gliftmatous  priK-ess 

^^^^^^1  invades  the  lateral  tra<4,  BjHu^tic  fentures 

^^^^^^^^H^^^^__        arc   indiice<l.     Those  may  l>e  asMK-iaU>d 
^^^^^^l^B^^^^^^        with  disonlers  due  to  involvement  of  the 
^        T  ™  anterior  horn,  prixliK-iug   the  eoiulilions 

i    ^  found  in  iunyotni]>hic  lateral  sclentsis,  but 

^^^^^^  tlic  fitoe  is  usually  unaffected.     Involve- 

^^l^^l  ment   of    the    ]K>sterior   columns   causes 

^^■^^1  ataxia  and  in(HN)rdi nation. 

^H  ^H  Trophic  Features. — The  affected  ex- 

^H  ^m  tremities,    in   addition    to   the   mnscnlnr 

^B  ^M  atrophy,  olYeii    prcM'ut   trojihie   disturh- 

^B    ^M  anees,  es]ie(;ially  al>out  the  <ligits,  similar 

^B    H  to  tiiose  in  neuritis.     Glossy  skin,  liyj>er- 

^B    H  tn>pliic  Hiiils,  incrensHf  or  diniinishetl  per- 

V     ■  spinition,  mid  herjK'tic  and  bullous  eru[>- 

^^^^^^^^^^^^^^^        tions  are  encoiniton>d.     Cuts,  burns,  and 
^^^^^^^^^^^^^^1        flbniiions  or  to  permanent 

^^^^^^^^^^^^^^^  In  jiaronychia  causes 

^^^^^^^^^^^HB        the  to  Felon  is  rather  com- 

hk.  137.— Tuc  nr  i>rriNi{<.myvUi,  nion,  es|>eeially  in  the  Morvnn  type,  and 
uia"ib'!nix''>n^in'ri|[ki^i>lE.''siiiiw  (iiuscs  mutilations  of  the  fingers  hy  the 
'^"""''-  hws  of  sevend  phalangex,  unattended,  jht- 

liai)s,  by  the  slightest  imin.  I'eribmting 
ulcer  is  encountercjl  with  some  fn-cjucney.  IJoils,  aliseesses,  and  other 
liieal  intSftiiins  are  not  rare.  They  nil  heid  badly,  [)roduee  extensive 
sears,  and  may  cause  nuitilations  and  deformities. 

The  artlirojHitblrM  an'  almost  invarialily  n'presonted.  They  affect 
the  spine  i>y  pn'fei-enc)',  and  the  artieulations  of  the  upper  extremities 
more  frequently  than  those  of  the  lower  limbs.  In  some  eases  the 
bones  are  affected.  They  are  f'r.igile,  readily  fractured,  and  unite  witli 
diffienlty  and  with  [lersisting  e:illons  defonnities.  In  a  few  cases  the 
hands  have  been  enlai^d,  as  in  acromegalia,  for  which  this  dis<-iL<e  has 
been  mistaken.     They  liave  even  been  t<>und  associated.     The  spinal 
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arthropathies  give  rise  to  doviatiotis  uf  the  vertebrnl  cohinin  in  over 
one-half  uf  tlic  cases.  Usually  it  i^  a  scoHosis,  but  an^pilur  doforinities 
are  DOt  infrequent.  The  musctilar  weakness  may  account  for  some  of 
the  spinal  deformities.  A  deep  cavity  at  tlic  upper  portion  of  the 
chest  in  front  has  been  noted  several  times  by  Astie.' 

Vaaomotor  BTmptoms  are  represented  by  dcrmii^rajihia,  blueness 
or  redness,  edcnuita,  and  localized  disturbance  of  j>erspi ration,  especially 
in  the  affected  areas. 

Unusual  Symptoms. — In  various  rare  iiLituncM^^  the  following 
unusual  and  rather  accidental  con<litions  have  been  present,  due  to  the 
special  location  of  tlie  gliomatoiis  disease  in  the  particular  case  :  Loss 
of  sphincter  control,  sexual  iniijotencc,  suppression  of  menstruation, 
pupillary  inequality,  narrowing  of  the  palpebral  6ssure  and  retraction 
of  the  eyeball,  nystagmus,  facial  paralysis,  liyix^lossul  {>aralysis,  optic 
neuritis,  pneumogastric  accidents,  and  bulbar  invasion,  producing  a  pro- 
gressive bulbar  palsy  and  other  cranial-nerve  disablements. 

Course. — Syringomyelia  is  a  chronic  malady  of  slow  progression 


Bugen  (rom  wblUusi,  %  muu-arlhropallix  il  wrliiHi 


and  fatal  termination.  It  often  presents  stationary  jteriods  or  even 
slight  temp<irarj'  improvement  may  be  noticed.  Bullnir  invasion  m<»ns 
early  termination.  It  has  exceeded  forty  years'  duration  in  favorabU; 
cases,  and  may  be  intemipte<l  by  deatli  from  concurrent  or  acoi<lental 
di^iease.  Its  logical  termination  is  in  death  by  exhaustion  (irby  bulbar 
crises.  Ulcerations,  dystn>piiic  conditions,  or  infectioa'^  fntm  such 
sources  may  induce  a  fatal  termination. 

Clinical  Forms. — The  ordinary  form  lias  l>een  in  view  in  the  pre- 
ceding  lines.  One  cliuioal  variety  is  fnrnisliccl  by  }forraH'n  d'mrKM.  In 
this  form  the  sensory  dissociation  is  nmrkt^l,  esjKfially  in  the  hands  and 
arms,  with  associated  atrophy  and  pan-sis.  There  are  mutilations  of 
the  fingers  by  successive  whitlows  and  marked  cutaneous  dystrophy. 
Scoliosis  and  arthropathies  are  usually  present.  Zamlnico  insists  that 
tlus  is  a  form  of  leprosy,  and  Pnis'*  has  demimstrate<l  in  such  a  ras*-  a 
barillus  ehisely  resembling  that  of  leprosy.  On  the  other  liand,  JolTroy 
and  Achard  have  demonstrate<l  ii-ntnil  rord-cavities  in  Morvan's  di^- 
ease,  and  this  is  contirmed  by  Tlionius.'*     In  l>oth  a  ]KTiplii-r:d  neuritis 

■■  Ilil.  xxvii. 
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K  ooniiiion,  and  Pru^  siig^trta  that  the  propagation  of  tlic  luprouK 
bacilli  in  the  cord  might  fiiniish  tlic  irritation  that  incitoi  thv  glioiiiatotiiti. 
The  i]tii>Htion  rcmainij  ojxm. 

Then?  is  more  tlmn  an  accidental  relation  between  syringuinyelia 
and  a  cervieul  hi/petifojMc  ptichtfintniinffilin.  Brissand^  insiitte  that  the 
meningeal  proecHH  UNUiiIly  precedes  and  tiiriiisliGH  the  irritation  that  sets 
up  the  central  gliomatosis.  It  seems  probable  that  any  ])emianent  cord 
irritation  may  tliiw  lead  to  a  seeondarj-  syringomyelia. 

Proernoeie. — ^The  outlook  in  any  given  case  ia  ultimately  fatal,  but 
the  duration  uf  the  diHease  muBt  be  estimated  by  the  course  it  in  running 
and  the  {Nirtioiki  of  the  cord  affeeted. 
Bulbar  symirtoms  are  extremely 
grave  and  lumbar  involvement  is 
hardly  less  so.  The  tendency  to 
stationary  periods  and  slight  remis- 
sion must,  however,  be  kept  in  niin<l. 
Blaffnosis. — The  diagnosis  de- 
pends upon  the  insidious  develop- 
ment of  the  disease  and  u)Min  the 
comhitmtion  of  sensorv',  trophic,  and 
motor  disorders.  The  dissociation 
of  tx)uc)i  and  pain  is  well-nigh  dis- 
tinctive, but  is  occasionally  found 
in  tulK-s,  neuritis,  and  hysteria. 
Usually  it  will  be  necessary  to  ex- 
clude pnipressive  muscular  atn)pliy, 
umyotniphic  lateral  sclerosis,  pachy- 
meningitis hyi>ertroj>hica  ccr\'icali8, 
liM-(>motorataxia,andperi|)henil  neu- 
ritis. Perliaps  acroni^uliu,  selero- 
dcrnia,  lepn>sy,  and  hysteria  may  at 
times  confus<',  but  in  all  these  an 
attentive  study  of  the  combinations 
of  symptoms  should  enable  a  diag- 
nosis. 

Treatment    has    proved   iiitile, 
«.pibc=i«.wB«mark«iw(,hlodin.  omearly  SO.     Measures  looking  to 

the  general  well-lwing  of  the  imlient 
arc  most  advisable.  Tx)cally,  massage  nnd  electricitj'  may  give  slight 
help  !it  times.  Countcrirritation  over  the  spine  nuist  t)e  used  with 
caution,  as  it  is  ca{>able  of  producing  extensive  and  relwllioua  ulcera- 
tion. Surgical  measures  are  likewise  <;outraindieflted  because  of  the 
dy8tn)pliie  <-leuient  in  the  iitfeeted  pjirts. 

Prc^essive  Muscular  Atrophies  Presenting  Lesions  of  the 
Spinal  Gray  Matter. — All  progn's.-:i\'e  uuiscular  atrophies  may  be 
divided  into  those  in  which  (1)  lesions  of  the  s))iual  gray  matter  ore 
found,  and  (2)  those  in  which  no  such  eliaugcs  an-  discoverable  by  our 
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present  means  of  investigation.  It  may  at  once  be  admitted  that  this 
division  is  arbitrary  and  probably  temporary.  It  is  not  unlikely  that 
many  members  of  the  second  group  will  eventually  be  found  in  the 
first.  The  present  conception  of  the  integral  character  of  the  lower 
motor  neuron,  embracing  the  spinal  pyramidal  cell,  its  peripheral  pro- 
longation, and  the  muscular  organ  under  its  motor  and  trophic  domain, 
is  inconsistent  with  the  idea  that  the  so-called  muscular  dystrophies  or 
idiopathic  muscular  atrophies  are  independent  of  disturbance  in  the  spinal 
gray.  For  purposes  of  convenience  they  will  be  separately  described, 
though  ever}'  gradation  is  found  from  first  to  last,  and  even  a  single 
case  may  present  several  of  the  varieties  at  one  or  in  successive 
periods. 

Duchenne,  followed  closely  by  Aran,  in  1849  and  1850  described 
a  progressive  muscular  wasting  without  sensory  disturbance,  which  they 
called  progressive  muscular  atrophy  and  thought  it  a  disease  of  the 
muscles.  Cruveilhier,  in  1855,  recognized  it  as  a  spinal  disease,  and 
Lockhart  Clarke  first  limited  the  lesion  to  the  anterior  spinal  gray 
matter.  Charcot  still  further  differentiated  the  lesion  and  j)ointed  out 
its  dependence  upon  degeneration  of  the  ganglion-cells  of  the  anterior 
horn.  Later  on  Charcot  distinguished  a  variety  of  progressive  mus- 
cular atrophy  in  which  the  lateral  tracts  were  also  degenerated,  and 
called  it  amyotrophic  lateral  sclerosis.  The  first  variety  is  now  called  by 
French  writers  Duchenne- Aran^s  disease,  the  second,  Charcots  disease. 
Of  late,  some  writers,  notably  Marie,  have  tended  to  deny  the  existence 
of  the  Duchenne-Aran  type  in  toto.  Otliers,  as  Gowers,  insist  that  both 
the  Duchenne-Aran  type  and  the  type  of  Charcot  are  identical,  only 
varying  as  the  lateral  tracts  or  the  anterior  gray — that  is,  as  the  upper 
or  lower  motor  neurons — are  first  or  most  degeneratt»d.  Gowers  states 
that  he  has  never  seen  a  e^ise  in  which  lesions  in  both  spinal  regions 
could  not  be  detected,  and  cases  presenting  lesions  confined  absolutely  to 
the  anterior  gray  no  longer  appear  in  current  literature.  Many  cases 
formerly  classed  with  the  Duchenne-Aran  type  were  doubtless  those 
of  multiple  neuritis,  syringomyelia,  Charcot^s  disease,  and  the  so-called 
idiopathic  muscular  atrophies  to  be  later  descTibed.  We  may,  therefore, 
properly  discard  many  of  these  conflicting  terms  and  speak  of  progres- 
sive muscular  atrophy  with  or  without  cord-lesions. 

Attention  is  now  directed  to  the  first  sort,  which  embraces  conditions 
variously  called  progressive  museidnr  atrophy y  waMim/ palsy,  chronic  j)olio' 
myelitis,  amyotrophic  latet^al  sclerosis,  atrophia  miiscidatis  progressiva 
spinalis,  Duchenne^s  disease,  and  Charcofs  disease. 

Etiologry- — Progressive  spinal  nuiseiilar  atrophy  is  practically  a  dis- 
ease of  adult  life  occurring  between  the  ages  of  twenty-five  and  fifty,  but 
it  may  appear  earlier  or  later.  It  is  somewhat  more  frequent  in  me)i  tlian 
in  women.  Direct  inheritance  is  very  rare,  hut  a  neuropathic^  tendency 
can  occasionally  be  traced.  It  has  boon  noted  as  followinji:  various 
alleged  vague  causes,  such  as  anxiety,  overwork,  exposure  to  cokl,  con- 
cussion of  the  spine,  syphilis,  and  various  infootiousaiul  septioomic  .^tatos. 
Its  appearance  years  after  an  acute  poUomyeUtis  has  boon  already  indicated 
under  that  caption.     A  close  inquiry  will  somotinies  detect  a  history  of 
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sjniptom.t  ante<1ntin}r  the  nllvgod  cause.  There  can  be  little  dniiM  that 
at  least  in  hoiik'  iiistiiii<-cs  it  is  an  exproRRion  of  temtological  defect  in  the 
motor  and  tmphlc  |Mirtion^  of  the  et.'iitral  appamtna,  and  conMtilutes  a 
primordial  shorlconiinfr  hy  which  these  parts  reach  an  early  dtath. 

Morbid  Anatomy. — Tlio  li<»ions  of  progressive  spinnl  muscular 
atropliy  end>raGc  in  rare  <^Lie8  the  entire  motor  field  iif  the  ncrv'ona 
a])panitns  fnmi  wn^bral  cMirtcx  to  muscnlur  nerve-end ingH,  and  iDcIiide 
the  niimeles  thenwelvctt.  Both  upj>er  and  lower  neurons  in  tlieir  entirety 
are  deetroyetl  hy  a.  de^^nt'rative  process.  Following  the  ]>athnlogiaal 
rule  tlrnt  a  mrnnin  degenerating  from  toxic  cause  or  involution  firKt 
sliowe  changes  in  its  periphend  i>ortu)n  tlit  n]i)Kr  motor  stgmcnt  may 
present  alteration  only  in  tlie  pyramidal  hlxrH  of  the  cord  Tins  may 
reach  the  medulla,  and,  uka  a  rule,  d<K^  not  c\tt  nd  into  the  jH-chincles, 
cajMule,  and  cortex,  tlnnifrli  it  may  do  ho  In  the  lowtr  niiiron  tin  <le- 
generation  is  prolNiltly  at  first  i)cri])licnil  I  tit  in  all  ca«es  that  read)  a 
marked  devoloj)niciit  the  colls  of  the  anttnor  gray  arc  found  deginir- 
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at<Hl.  Attending  this  we  have  mnseulnr  atrojdiy,  with  fihroid  and  fatty 
clianges  and  degeiicriition  in  tlic  motor  fibers  of  the  nerve-trunks,  limited 
6liari>ly  hy  the  anatomical  rchitions  of  the  diseased  eonl-elcments. 

In  the  co(v/  tlic  <iray  auhniitiipf  of  the  anterior  horns  sliows  atrophy. 
The  ganglioii-eclls,  many  of  which  usually  have  (lisappeare<l,  are  wasted 
and  degenerate,  and  there  is  a  genend  shrinking  of  all  tlie  iier\-oufl  ele- 
ments of  tlie  horn.  The  white  miu^initv  of  ImiIIi  the  direct  and  crossetl 
pyramidal  tracts  shows  sclerotic  dogeiK^ration.  This  prot^ss  is  not 
strictly  confiiKKl  to  them,  Imt  usually  involves  the  anterolatend  tracts  to 
a  lesser  dc^groe,  and  may  invade  the  lateral  limiting  layer.  This  is  esi)e- 
cially  the  case  in  the  upjKT  dorsal  and  cervical  regions.  The  columns 
of  Goll  sometimes  show  slight  elumges,  apparently  due  to  the  shrinking 
of  the  myelin,  and  not  to  an  active  degeneration.  The  lesions  of  the 
anterior  <-oniua  arc  geucndly  most  pronounced  alxtve  the  dorsal  n^on, 
but  the  iiivi)Ivenient  of  the  crossed  ])yramidal  tracts  extends  to  the  lowest 
cord-levels.     Similar  changes  may  l>e  trace*!  through  the  mrdvUa,  both 
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in  tJio  pray  matter  lielow  the  fourth  ventricle  and  in  the  pyramidal 
tnu-.ts  abuve  the  decussations.  These  hitter  may  mount  through  the 
ftfthiHcieg  ami  intenutl  oapsuiee  to  the  pyramidal-cell  layerH  of  the  cortege, 
ami  there  a  cellular  degeneration,  identical  with  thnt  in  the  spinal  gray, 
niav  oeeosionally  be  encountered. 

The  muMcieK  are  pale  and  fatty,  and  under  the  niieroseope  present 
various  changes.  The  fibers  miiy  l>e  narntwed,  with  strire  poorly 
marked  or  less  frequent  than  in  health,  or  more  frequent  and  deeply 
marked,  showing  a  tendency  to  fiseuration.  The  striation  may  entirely 
disappear  in  fatty  granulations,  and  distinct  globules  or  the  empty  sar^ 
eolemnia  sheath)*  may  alone  remain.  Longitudinal  striatiun  sometimes 
develops,  and    tlie   transverse   markings   may   later  disappear.      The 


ntTTf-trunkM  often  contain  degenerated  fibers,  which  can  be  traced 
through  the  anterior  spinal  roots  to  the  anterior  horns.  All  these  cen- 
tral and  peripheral  changes  vary  in  degree  iu  different  cases,  and  inter- 
nie<liate  instances  are  becoming  more  and  more  fretjuently  noted  in 
which  the  muscles  or  the  nerve-endings  or  the  anterior  comual  cells 
show  p re jwmd crating  changes.  Only  the  most  approved  teclmic  can 
be  relied  upon  to  determine  minor  abnormalities. 

Symptoms. — The  various  types  of  Kpioal  muscular  atrophies  and 
the  confusion  that  has  arisen  over  them,  as  well  as  the  symptoms  in 
various  (SLses,  are  referable  to  the  vertical  extent  of  the  lesionii  and 
the  varying  intensity  oi'  the  process  at  different  levels.  It  must  at 
once  be  evident  that  if  the  dt^neratioD  &lls  firet  on  the  lower  neuron, 
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flaccid,  atonic,  atropbic  paralysis  will  appt«r  in  the  periphery'.  On  the 
other  hand,  if  the  iippiT  neuron  !«?  primarily  affwted,  tiie  jaralytic 
state  will  be  spastic  and  the  tonic  atrophy  will  be  marked  bv  rigidities. 
All  d^rees  between  these  extremes  are  em^niiitered  in  practice.  Flac- 
cidity  may  be  present  in  the  upjKT  and  spasticity  in  the  lower  extrrm- 
ities  in  the  same  case.  Involvement  of  the  upinT  ueumn  lan  only  be 
evidenced  tlmiugh  the  lower  in  the  way  of  increased  reflexes  and  spas- 
ticity. If,  then,  the  lower  neuron  leads  the  np|>cr  in  the  degenerative 
course,  the  latter  can  not  produce  its  sipns.  Again,  the  degenerative 
pnKMSH  falls  by  preference  on  the  ecrvical  eoni  and  maiiifes'ts  itself  in 
the  upper  extremities  firHt.  TheniK'  it  tends  to  extend,  and  eventually 
reaches  the  eninial  nuclei  iu  the  bnlb,  inducing  a  progressive  bulbar 
palsy.  In  other  cases  the  hi{;her  levels  arc  tiist  affected,  presenting 
bulbar  palsy  or  ophtlialmoplegias,  and  the  downward  extension  of  the 
disease  may  be  cut  short  at  any  point  by  pneumogastric  accidents. 


T/ie  miiiKular  oimjJiy  ami  weakness  usually  come  on  t'other  and 
progress  i^iially.  In  the  great  majority  of  cases  wasting  appears  first 
in  the  radial  half  of  the  hands,  sometimes  first  in  one  hand,  somotimes 
in  both  hands  at  once.  In  another  group  of  cases  the  shonlder-museles 
are  first  affected.  In  the  hands  the  disease  ordinarily  ailU'ts  first 
the  themir  mnwles.  It,  therefore,  ajipears  to  elect  tliose  muscles  which 
show  the  highest  differentiation  of  function  and  which  represent  the 
latest  motor  ac(]uirements  in  the  evolutionary  scale, — namely,  circum- 
dnction  of  the  iipi>er  limb  and  the  opposition  of  the  tliumb  to  the 
fingers.  If  the  morbid  process  be  one  of  involution,  we  might  natiirallv 
exi)eet  Huch  a  program.  It  result,-'  in  flattening  the  palm,  awl  the 
tliumb  falls  back  into  the  same  plane  with  the  (jIIut  digits,  producing 
the  "ape  hand"  (Fig,  142).  The  iuterossei  and  hmibriailes  are  also 
affected,  and  again  most  on  the  radial  side  of  the*hand.  Furrows 
between  the  meta(;ar|ials  mark  the  loss  of  the  small  muscles,  and  the 
integument   hangs   loose    and   redundant    with   numerous    folds   and 
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wrinkles  over  tlie  l>i>iies,  entirely  (leniided  of  muat-ular  covi-ring  in 
severe  cases.  A  persUtence  of  subcutuneoua  fat  souietinies  ubsciirca 
the  muscaliir  ittropliy.  In  late  cases  there  is  a  marked  triulenty  to 
clawing  of  the  fingers,  from  the  involvement  of  the  small  muscles,  tM» 
that  ihe  flr^t  pliiihnitres  are  extended,  the  seaiiid  aad  thinl  fiharply 
flexed  (Fig.  142).  Tlit-v  may  i)e  rigidly  and  spastiwdly  fixtvl,  all  vol- 
untary Diotioii  destroywl,  and  pascivi'  motion  niucli  limited.  The  rans- 
cIps  of  the  fiiri'arm  snfl'er  ni?xt,  or  tliey  may  esciiiK-  for  a  time  and  the 
shoulder-miiscles  waste  firr^t.  In  other  csises  the  miisdes  of  tlie  neck 
art  first  involved,  and  then  thosL-  of  the  n])per  extremity,  or  tliL-  wastinf; 
may  even  develop  first  in  the  logs.  Mnscles  like  the  pcctoralis,  deltoid, 
ami  t^apeziu^t,  M'hieh  have  difierent  asaociations,  and  receive  their  iimer- 
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vation  from  different  sptnal  levels,  may  waste  in  corn'Spondiug  portions. 
It  thus  happens  that  the  upi>er  portion  of  the  trapezius  is  frequently 
spared  until  late  in  the  disease,  as  it  is  controlled  hy  the  spinal  acces- 
sorj'.  Again,  it  may  suffer  early.  The  muscles  of  the  hack  are  among 
those  early  invaded,  and  those  of  the  scapida  are  commonly  first 
affected,  allowing  eorres|H>nding  displacements  of  this  l>one  and  limit- 
ing the  use  of  the  arm.  The  tliomcic  muscles  are  also  involved, 
impairing  respiration,  and  if  the  alxlominal  groups  suffer,  breathing 
may  become  purely  diaphriigraatic.  Wasting  iu  the  legs  is  much  less 
common  and  iS*  usually  less  in  degree,  though  atrophy  may  here  first 
diow  itself.  In  the  same  way  the  face  escapes  for  a  time,  or  the  dis- 
ease may  commence  in  the  bulbar  nuclei,  and  labiogloasopharyngeal 
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palsy  may  be  the  first  step  toward  generalized  progressive  muscular 
atrophy.     Finally,  no  voluntary  nuLscle  may  escape. 

The  mu}5cular  wasting  and  lass  of  power  result  in  corresponding 
changes  of  ex)ntour  and  position  deformities.  The  patient  may  be 
unable  to  hold  the  head  erect.  The  uncovered  acromium  renders  the 
shoulder  angular.  The  claw-hand,  the  scoliotic  spine,  tlie  displaced 
scapulae,  and  the  distorted  chest  manifest  the  unsupported  skeleton. 
The  characteristic  of  the  atrophy  is  its  gradual  invasion  of  a  muscle 
fiber  by  fiber,  (H>mmonly  preceiled  by  jUnnllary  twitchings. 

The  reflexen  niav  be  either  abolished  or  more  commonlv  increased  in 
activity.  Early  and  rapid  wasting  is  often  marked  by  diminution  and 
even  extinction  of  the  reflexes  in  the  affecrted  muscle  ;  but,  again,  there 
is  often  early  rigidity  and  marked  myotatic  irritability,  which  last 
throughout  the  disease  and  persist  even  when  the  muscles  are  much 
wasted.     The  reason  for  this  variabilit}'  has  been  already  outlined. 

In  the  lower  extremities,  however,  it  is  the  rule  that  the  reflexes  are 
augmented  and  spastic  disturbance  of  a  paraplegic  sort  is  commonly 
found  unless  the  atrophy  begins  in  the  lower  members.  This  gives  rise 
to  the  spastic  gait  often  marked  by  clonus  and  dragging  footsteps.  The 
rigidity  may  show  itself  by  the  fixity  of  position,  even  when  the  patient 
is  seated  or  in  bed.  The  legs  tend  to  extension,  the  arms  to  demiflexion, 
and  the  hands  are  held  in  the  negative  jwsition,  midway  between  pro- 
nation and  supination.  The  sphincters  are  seldom  affected.  Xjato-jerh 
can  sometimes  be  elicited,  and  implies  bulbar  extension  of  the  disease. 
The  cutaneous  reflexes  are  normal  so  long  as  their  muscles  survive  the 
atrophic  invasion. 

The  bulbar  si/mptoms  of  the  disease  correspond  to  those  of  bulbar 
palsy  (see  p.  148).  Fibrilhir}'  twitchings  alxmt  the  mouth  and  eyes 
and  in  the  tongue  are  followed  by  wasting,  and  the  characteristic  facial 
expression  is  developed.  In  advanced  cases  the  open  mouth,  the 
druling  saliva,  the  difficulty  of  deglutition,  the  nasal  voice,  and  the 
pneumogjistric  j)alsies  only  too  plainly  indicate  the  upward  extension  of 
the  disejise  and  the  critic^d  condition  of  the  patient.  The  pharyngeal 
reflex  usually  j)ersists  as  long  as  the  pharyng(.»al  muscles  have  power  to 
act.     The  mind  is  not  disturbeil. 

The  elcdrieal  ref<pon>tc  in  nerves  and  muscles  is,  as  a  rule,  quantita- 
tively redu(;ed  for  both  currents,  and  finally  extinguished.  In  a  rough 
way  it  is  proportionate  to  the  amount  of  muscular  fiber  present.  In  most 
instances  the  reaction  of  degeneration  is  found  m  certain  muscles,  or 
any  variation  of  it  may  be  j>resented. 

Sensihilify  is  practiwiUy  intact.  In  some  instances  there  is  complaint 
of  dull  pains  at  or  before  the  onset  of  atrophy,  and  vague  feelings  of 
weakness,  fullness,  and  formication  may  b(»  mentioned  during  the  disease. 
The  panilyti(^  and  wast(Kl  limbs  are  usually  cold  and  the  circulation  is 
poor,  but  tr()j)liic  disturbance  in  the  skin,  perfbniting  ulcers,  arthro|>- 
athies,  and  bedsores  are  unknown.  The  visceral  functions  are  not 
notably  impaired. 

Varieties. — The  cliief  varieties  to  be  distinguished  are  :  First,  cases 
marked  by  flaccid,  atonic  atropliy,  which  reaches  an  extensive  degree. 
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usually  first  appearing  in  the  small  muscles  of  the  hands, — ^the  Diichenne- 
Arau  type  ;  second,  cases  marked  by  similar  wasting,  but  less  in  degree, 
and  presenting  tonicity,  rigidity,  and  increased  reflexes  from  the  iirst, — 
amyotrophic  lateral  sclerosis,  or  Charcot's  disease  ;  third,  an  intermediate 
variety  with  only  slight  muscular  wasting,  but  with  great  weakness  and 
with  spasms  and  retained  reflexes ;  fourth,  the  variety  beginning  as  a 
labioglossopharyngeal  paralysis,  an  ophthalmopl^a,  or  a  bulbiir  palsy. 

Course. — ^These  spinal  muscular  atrophies  may  commence  in 
various  ways  and  first  invade  any  [)ortion  of  the  cord  or  the  bulb. 
The  clinical  course  varies  accordingly.  It  is,  however,  progressive, 
and  may  tenninate  in  a  few  months  or  a  year,  or  consume  twenty  or 
thirty  years  in  its  evolution.  Ap|xirently  stationary  periods  in  the 
protracted  cases  are  not  uncommon,  but  the  logical  termination  in  all  is 
death  from  cardiac  or  respiratory  failure.  Intercurrent  disease,  espe- 
cially acute  infections  and  particularly  pneumonia,  are  badly  borne  and 
frequently  end  life. 

Diafirnosis. — In  fully  developed  cases  of  the  spinal  progressive 
atrophies  the  diagnosis  is  usually  not  diflicult,  but  a  diflbrentiation  from 
the  so-called  idiopaihie  muscular  atrophias  of  the  next  section  may 
sometimes  be  impossible.  We  rely  upon  the  presence  of  fibrillary 
twitching,  increased  reflexes,  if  only  in  the  legs,  and  the  reaction  of 
degeneration  in  at  least  some  of  tlie  muscles,  to  indicate  the  spinal 
location  of  gross  changes.  These  cases  usually  begin  in  adult  life  and 
show  no  particular  family  history  ;  the  second  group  usually  lx»gin  in 
childhood  and  are  frequently  familial.  The  spinal  varieties  select  the 
muscles  of  the  hands,  shoulders,  or  lips  first ;  the  idio|)athic  varieties 
commonly  spare  the  hands  at  first  and  may  select  the  humeral  muscles 
or  the  peroneal  group  first,  and  are  frequently  marked  by  pseudohypcr- 
trophies,  especially  of  the  calf,  gluteal,  and  scapular  muscles.  Muiti" 
pie  neuritis  ordinarily  affects  all  four  extremities  and  can  be  traced  to 
some  competent  infection  or  poisoning.  In  it  the  sensory  symptoms  are 
prominent  from  the  first,  while  they  are  slight  or  absent  in  spinal 
myopathies.  Syringomyelia  may  produce  a  local  atrophy,  but  has  its 
distinctive  index  in  the  dissociation  of  cutaneous  sensations  and  the 
usual  presence  of  arthropathies  and  other  tmphic  disorders,  besides 
usually  being  unsymmetrical.  Multiple  arthritis  is  sometimes  marked 
bv  extreme  muscular  atrophv.  Here  we  have  the  earlv  historv  of 
articular  disease  and  the  continued  existence  of  arthritic  mischief. 
The  wasting,  too,  is  usually  on  the  proximal  side  of  the  joints,  thus 
s{)aring  the  small  muscles  of  the  fingers.  It  is  as  likely  to  aj)pear  in 
the  lower  as  the  upper  extn»mities,  is  Rirely  accurately  bilateral,  and 
affects  first  and  principally  the  joint  extensors.  The  reflexes  may  be 
increased,  if  not  inhibited,  by  pain  or  ankylosis,  and  the  faradic 
irritability  is  usually  increas<Ml.  Trans^rrse  myelitis  is  limitcHl  distinctly 
by  an  upj)er  border  of  sensor}'  and  anatomically  corresponding  motor 
disturbance.     The  onset  and  clinicid  historv  are  acute. 

Prognosis. — The  prognosis  is  always  grave,  and  in  pro{)ortioii  as 
the  disease  tends  to  invade  the  bulb  death  is  innninent.  Intercurrent 
affections  present  more  than  their  pn)iKT  danger. 
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Treatment  is  practically  futile,  but  should  none  the  less  be  consci- 
entiously instituted.  The  application  of  the  thermocautery  to  the  back, 
the  careful  use  of  massage  and  electricity  to  the  muscles,  and  endless 
attention  to  the  general  health  and  the  processes  of  nutrition  may  pro- 
long life  The  danger  of  choking  to  death  or  of  inducing  an  aspira- 
tion pneumonia  when  the  pharynx  is  involved  must  be  borne  in  mind 
It  is  to  be  hoj>ed  that  some  prmluct,  perha})s  of  biochemistry,  may  be 
discovered  that  will  maintain  vitality  in  the  degenerating  motor  apparatus 
and  postjK)ne  the  involutional  changes  of  the  disease. 

Progressive  Muscular  Atrophies  Not  Marked  by  Striking 
Histological  Cord-lesions. — The  view-i)oint  regarding  a  group  of 
clinicsil  forms  that  have  in  a^nmion  tlie  feature  of  progressive  muscular 
weakness  and  atrophy,  often  associated  with  hyi)ertropliy  or  pseudohy- 
pertrophy of  some  muscles,  has  altered  markedly  during  the  past  few 
years.  When  it  was  first  found  that  such  cases  presented  no  spinal 
lesion,  they  were  teniied  jjrof/renHive  muscular  dystrophics  by  Erb,  and 
primithe  progressive  inyopatkies  by  Charcot.  A  varietj'  of  forms  were 
described  by  difiPerent  observers,  whose  names,  unfortunately,  became 
associatetl  with  and  served  to  fix  these  variations,  which  are  now,  fol- 
lowing Erb,  Brissaud,  Sachs,  and  others,  grouped  under  a  commim 
head.  Writers  also  refer  to  the  jiseiidohypertrophic  form,  the  brachial^ 
facioscapuhhumaxd,  pelvic,  and  peroneal  types,  as  hypertrophy  prevails 
or  the  disease  is  most  pronounced  in  the  various  indicated  regions.  As 
material  has  accumulated,  transition  forms  have  been  encountered  with 
increasing  frcciuency.  Two  or  more  of  the  foregoing  types  have  been 
found  in  the  sam(^  patient  or  in  members  of  the  same  family.  What  is 
more  im])ortant,  the  same  family  has  presented  cases  of  progressive 
muscular  atrophy  of  the  spinal  form  and  also  of  the  so-Ciilled  idiopathic 
nmseular  variety  in  one  or  in  succecxling  generations.  Again,  there  is 
an  inere^ising  number  of  obser\'ations  going  to  show  that  in  the  so-called 
myopathic  cases  the  spinal  gray  is  not  absolutely  normal.  A  much 
larger  scries  of  observations  discover  changes  in  tlie  muscle  nerve- 
endings  or  in  the  peripheml  extremities  of  the  lower  neurons.  The 
so-called  peroneal  or  neurotic  tyj)e  furnishes  an  intermediate  form 
between  the  spinal  luul  the  allegcxl  purely  muscular  varieties.  This  is 
clinieally  indicted  by  the  fibrillar  twitchings,  the  reaction  of  degenera- 
tion, the  relation  of  the  muscular  dystrophy  to  certain  spinal  segments, 
and  the  functional  relation  of  the  affected  nuiscles.  Yet  similar  seg- 
mental and  functional  outlines  are  prt»sented  by  all  cases.  This  alone 
compels  an  acknowledgment  of  the  spinal  factor.  An  attentive  and 
intelligent  study  of  any  given  cjise  will  usually  show  the  features  of 
several  of  the  so-called  types  and  serve  to  prove  their  essential  identity. 
The  upper  spinal  levels  or  tlie  musculature  pc^rtaining  to  the  upper 
sj)inal  segments  are  first  invaded  in  some;  in  others,  the  lower  portion 
of  the  cord  fiivt  manifests  the  disease. 

If  anv  significance  is  attached  to  the  autonomv  of  the  lower  motor 
and  trophic  neuron,  it  will  l>e  imj)ossil>le  to  consider  the  cell-body  in  the 
spinal  horn  as  above  re])roach  when  its  axial  prolongation  shows  degen- 
erative changes,  or  when  its  trophic  control  is  jierverted  or  destroyed. 
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At  prt»sent  such  change  in  the  cell  may  be  called  dynamic  or  functional 
when  no  morphological  alteration  can  be  disciovered,  but  tlie  pertinent 
fact  remains  that  actual  changes  appear  in  some  instaiu^es^  and  the  prob- 
ability is  strong  tliat  improved  technic  will  discover  them  in  all.  In- 
deoil,  as  before  insisted,  every  gradation,  from  progressive  spinal  mus- 
cular atrophy  to  cases  only  showing  muscular  changes,  can  be  adducwl. 

These  muscular  atrophica,  to  adopt  that  term  for  convenience  only, 
have  in  common  a  familial  tendency.  They  often  appear  in  several 
members  of  a  given  family  or  in  blood-relations  of  the  same  or  diiferent 
generations.  While  they  may  apjK^ar  at  any  age,  they  show  a  marked 
tendency  to  occur  in  the  early  years  of  life,  and  commonly  affect  the 
roots  of  the  extremities  rather  than  their  distal  ends.  They  are  almost 
always  unmarked  by  changes  of  sensibility,  by  fibrillar  twitchings,  and 
by  the  electrical  reactions  of  degeneration. 

Etiolofiry* — Regartling  the  causation  of  these  progressive  myopathic 
atrophies  very  little  can  be  })ositively  stated.  Their  a{)pearance  in  sev- 
eral members  of  the  same  family  or  in  several  members  of  suceetKling 
generations,  their  intercliangeability  of  form,  tlieir  propagation  by  the 
females,  their  appearance  during  the  age  of  active  growth  and  at  de- 
velopmental epochs  of  life,  stamp  them  as  her(»ditar\%  familial,  and  em- 
bryoiuc  Age. — The  great  majority  of  casc»s  apjwar  l>efore  puberty  is 
established,  with  especial  frequency  during  tlie  second  dentition  and  at 
pubescence.  Others  are  first  manifest  during  adolescence,  from  eighteen 
to  twenty-six  y(»ars  of  age  ;  and  a  rapidly  diminishing  series  is  encoun- 
tered later  in  life.  It  sometimes  happens  that,  apj)earing  at  adult  years 
in  one  generation,  the  myopatliy  follows  in  early  childhood  in  the  next. 
As  males  are  rendered  im|X)tent  by  the  disease*,  its  transmission  neces- 
sarily falls  to  those  females  of  the  family  who  escape  and  reach  maturit}\ 
In  addition,  boys  seem  more  frequently  affected  than  girls,  App<»aring 
commonly  during  the  years  of  childhood,  it  often  follows  the  diseases 
peculiar  to  tliat  period  of  life,  but  it  is  difficult  to  assert  their  causjitive 
activity.  In  some  cases  diphtheria  has  seemed  to  lead  to  it ;  in  others 
it  has  followed  exposures  to  cold,  slight  injuries,  and  infections.  Given 
a  neuron  feebly  endowed  with  enduring  qualities,  it  is  not  impr(»bable 
that  any  condition  capable  of  reducing  the  general  health,  or  any  toxic 
state  may  act  with  unusual  vinilence  u|)on  it. 

Morbid  Anatomy. — The  musden  show  various  moqJiological 
changes,  depending  upon  the  presence  of  hypertrophy,  pseud ()hy|x;r- 
trophy,  or  atrophy, — ^the  final  and  logical  end  for  all  the  affected  muscles. 
The  sarcode  elements  may  be  hyjxTtrophied  or  atrophied.  Enlarged 
fibers  may  be  found  in  a  mass  of  greatly  wasted  muscular  tissue.  There 
is  round-cell  infiltraticm,  vacuolation,  splitting,  division,  and  longitudi- 
nal striation  of  muscle-filwrs,  with  hyi>erplasia  of  connective  tissue  and 
an  increase  in  fat  that  may  reach  the  highest  degree  of  lipomatosis. 
The  early  changes  consist  of  increase  of  connective  tissue,  possibly 
some  muscular  hypertrophy,  then  muscle  atrophy  and  fatty  infiltratir>n. 
Wliat  appears*  clinically  as  a  large  nniscular  mass,  in  some  instances  is 
found  to  be  a  markedly  li|X)matous  structure  almost  devoid  of  muscular 
fibers. 
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Von  Biibcs '  lias  found  the  muscle  nerve-pUdes  undeveloped  and 
degfiicrated.  HeiibiKT,  StriiniiK-ll,  and  Marinesco  have  described  the 
pcrifjlwral  jiotw  us  d('j!;en<Tatcd  in  tlic  [KToncal  or  leg  t_v]K;  of  the 
discatio ;  the  niUHt-U-s  and  the  anterior  pyramidal  e<'IIs  of  the  cord  were 
alKO  involved,  llitppe  has  found  siniilur  changes  in  the  fucioRcupnlohu- 
nieml  variety.  To  onlinarj'  n'ligcnti*  the  ncr\-ea  and  pyramidal  cells 
tisnnlly  reat^t  in  a  normal  niimner,  hut  the  finer  technic  of  recent  years 
is  likely  to  determine  changes  in  Imth. 

SymptoniB. — The  most  striking  Hvniptoms  dcpen<l  u]|>on  the  changes 
of  contour  in  mnsclcs  and  their  Iosh  of  strength.  These  are  \'ariou8ly 
combined  in  different  cases.     We  will  first  take  them  up  in  systematic 


order,  and  finally  gnm))  them  in  describing  the  common  tyjioB  of  the 
disease.  Tlic  vii/ofxitliw  fiicuis  de[H^nils  U|)on  the  jmret-iij  of  the  facial 
miiw;h«.  The  face  prew'iits  a  vaciums,  6leei>y,  inert  (-xpression,  and 
fiiils  to  ud('(|tiately  show  fortli  the  lively  enioUoiis  that  may  actuate  the 
piitieiit.  The  liniw  is  snuHith,  and  the  fnintalis  is  unable  to  assist  in 
niising  ttic  thin  him!  drooping  cycliils.  The  wasting  of  the  eyelid  nni»- 
cles  niiiy  give  the  ryclMilI  ii  falsi^  iippiiininee  of  pn>niinence  and  muse  a 
luif^iirvl  (Xpression.  The  limer  lid,  frimi  the  laxity  of  its  tissues,  <iiten 
tends  to  dniop.  The  eliecks  and  lips  aiv  fljieeid,  and  the  lower  ]>ortion 
of  tiie  fiii'c  driHips  from  the  Inmis,  The  eyes  cjm  not  l>e  firmly  closed 
nor  the  lips  puekcnMl.     In  some  eases  the  lips  are  thickened  by  hyper- 

'  " Iji Sfiiiniiie  Mfil.,"  .\iig.,  1894. 
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tropliy  and  drag  ilown,  iucreflsing  tlie  iiiisolabial  furrows.  Tlie  nioiitb 
may  then  remain  open  coiiHtaiitly,  with  a  thickened,  |)endeiit  lower  lip. 
In  other  eases  the  lips  are  tlnnnt^d,  motionle^,  aud  can  not  be  retracted 
from  the  teeth.  In  either  ease  puffing,  whistling,  or  spitting  is  iMH)rIy 
perforineii  or  impiAAilile.  The  movements  of  the  eyeballs  are  usually 
not  dislurljed,  but  in  two  eases  the  author  has  noted  a  very  great  loss  of 
conjugate  lateral  movements.  Movements  of  the  tongue  may  also  l>e 
greatly  limited.  The  palatal  excursions  may  likewise  be  reduced  in 
amplitude,  and  laryngeal  disturbanee  may  be  added. 


tig.  UJ. — C»Be  ■•f  [kriwcipiilohoioe™!  Ij 


Bris^nd  calls  particular  attention  to  an  apparent  lengthening  of  the 
nick  that  he  finds  a  constant  symptom,  and  due  to  the  dn*oping  of  the 
shonlder.  The  direction  of  the  rUitii-le  i-  frequently  outward  and  down- 
ward, instead  of  upward,  as  iu  health.  This  may  l>e  acwntuat«d  by  the 
early  involvement  of  the  tniix^iiLS,  causing  the  ehnractori.'<tie  angle,  as 
shown  in  figures  145  and  146.  The  dnwping  shoidder  niayalso  appear 
only  on  one  side.  Attempts  to  extend  the  arms  laterally,  or  even  to  hold 
them  rigidly  at  the  sides,  cause  a  widening  of  the  neok  by  the  promi- 
nence of  the  upper  borders  of  the  trapezJi.     The  mpradavicular  noichea 
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are  thereby  inordlnatoly  cxafinerated  mid  the  stcnioniastoida  apriiip  into 
great  prominence.  Even  tliu  ujjper  inner  angle  of  t\\v  ^enpiila  may  be- 
come salient  above  the  normally  curved  line  from  mai^toid  to  aoromitim. 
The  acapulw  are  uniiKually  mobile,  and  may  winjr  out  freely  frtmi  the 
chest.  The  Hpinati  muacles,  especially  the  infnLS)>inatus,  has  a  ninrked 
tendency  to  psendoliyiiertropliy,  whicli  may  add  greatly  to  tlie  scapular 
deibrmitv  and  accentuate  the  anterior  curve  of  the  lumlmr  aptji*"  wiien 
viewed  from  the  side.  This  curvature  is  verj-  commonly  present,  and 
may  reach  cxtrfmc  proportions.  It  is  due  to  the  weakeninp  of  the  spinal 
erectors  in  [virt.biit  \^  increased  greatly  when  the  glutei  allow  the/w/ws 
to  tip   forwmil   im   the  heads  of  the  fonuirs,  and  is  dragged  into  still 


Flgi,  IIB  and  119— Pmgirwiveumyntropby  miukf 
ciucjil  Id  tegs  and  (Vm, 

greater   prominence   by   the   protuberant   liefJy,  due  to  the  weakened 
abdominal  rauf<cles. 

The  deltoid  requires  particular  mcntifin.  It  is  commonly  byjjertro- 
phicd  and  shows  the  marked  discrepjiucy  between  tlie  liellies  and  extremi- 
ties often  found  in  long  muscles.  The  fibrous  changes  ari'  marked  at 
the  origin  of  the  muscle  from  the  etiipnla  and  clavicle,  apjMirently  dis- 
placing the  full,  round  shoulder-eap  to  the  outside  of  the  neck  of  the 
humerus,  whereit  stands  out  as  a  lumpy  mass  (see  Figs.  14.'),  147,  161). 
Similar  changes  in  contour  are  fniqucntly  encountered  in  the  biceps  of 
the  arm,  in  the  anterior  crural,  and  in  the  sural  group.  The  g/vtei  and 
the  gagtromemii  are  fiivorite  locations  ibr  pseudohyiiertrophy.    The  calf- 
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muficles  alrio  are  froqiicntly  shortened  so  that  tho  ^laticiit  «tn  not  niise 
the  toes  from  the  floor  while  standing  on  iiis  heels  nor  can  the  foot  be 
pnssively  flexed  beyond  a  right  angle.  This  interferes  wltli  the  gait, 
causing  the  patients  to  stiinihle  over  the  smallest  obstacles.  It  may  even 
produce  an  equinov-arus.  In  ftire  cases,  as  in  the  one  illustrated  on  page 
382,  a  general  ini-reasr  in  the  udijiose  tisauu  may  greatly  obs<mre  the 
Hoderlying  muscular  defects  and  mivintjtin  a  fictitious  appearance  of 
muscular  development  thnt  is  belied  by  great  weakness.  In  the  same 
way  the  muscles  presenting  pseudohypertrophy  look  immensely  strong, 
feel  intensi'lv  firm,  but  are  found  lacking  in  contractile  power  and 
subject  to  fibroid  shortening. 

The  fiitilmk  presented  by  the  patients  is  the  result  of  the  ulrophic 
and  paretic  (K>tiilitiou  of  the  affected  muscles  and  of  the  coutmctures 
that  Boinetimes  ap|>eitr  in  them.  It,  therefore,  varies  with  the  l<ication 
of  the  disease.  Owing  to  the  shortening  of  the  calt-museles,  little  diffi- 
cult is  found  in  maintaining  the  ankle-joint  at  a  pro[)er  angle  unless  an 


e<iuine  position  of  the  foot  has  developed,  cjkusing  the  patients  to  stand 
upim  tlieir  toes.  Standing  then  becomes  cxlrcniely  difficult.  The  jiosi- 
tion  at  the  knee  and  hip  is  oflen  entirely  de[wndent  upon  the  ligament- 
ous support  of  these  joints.  This  allows  the  pelvis  to  tip  forward  upon 
the  head  of  the  femurs  and  necessitates  the  strong  anterior  spinal  bend 
tn  cany  the  head  and  shoulders  back  into  the  line  of  gravity  for  the 
maintenance  of  the  equilibrium.  The  prominence  of  the  altdomen  is 
tlms  produced  an<l  is  accentuated  in  turn  by  the  weakness  of  tiie  abdomi- 
nal muscles.  In  some  cases  the  hea<I  is  tilted  backward,  hut  when  the 
spinal  curve  is  pronounced  the  chin  may  rest  on  the  sternum.  Ordi- 
narily the  feet  ari'  kept  wide  ajtart  tfi  increase  the  base  of  suppi>rt. 

The  gnii  is  broad-based  and  W!iddling{Figs.  151 ,  152,  and  1  o.i).  The 
foot  to  lie  advanced  is  clumsily  put  tiirwiird,  the  pelvis  tilting  shnrjily 
downwani  on  that  side,  the  binly  biiiig  inclined  over  the  siip[K)rting 
foot  as  a  counterpoise  to  the  swiuiriuf;  limb.  Tins  is  i-ejwateii  in  the 
opposilA  sense  at  the  next  step,  and  the  patient  advances  in  a  swaying, 
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waddling,  awkward  iashioii,  stumbling  over  the  least  obstacle,  and  falling 
hcjivily  if  the  very  unstable  ecjuilibriuni  is  momentarily  lost.  Going 
ui)-stairs  is  oilen  an  early  difficulty. 

Tlie  man  Her  of  rising  from  the  ground  is  most  characteristic.  If 
placeii  on  the  back,  the  patient  may  have  great  difficulty  in  rising  at  all. 
His  usual  plan  is  to  turn  over  on  his  liice,  then  huddle  himsc^lf  togi»ther, 
and  get  upon  his  knees.  The  usually  weakened  psoas,  vastus,  and 
gluteal  nuiscles  are  now  inadecpiate  to  the  effort  of  lifting  him.  He, 
therefore,  advanex's  tlu^  Ixnly  into  the  "  all  fours  "  {M)sition,  and,  carrj'ing 
the  weight  of  the  head  and  shoulders  on  the  arms,  pushes  up  the  lower 
end  of  the  trunk  with  his  legs  as  a  cow  gets  up  by  the  hindquarters. 
The  hands  are  now  brought  toward  the  feet,  one  is  placeil  above  the 
knee  on  the  same  side,  then  the  other  at  a  higher  ix)int  on  the  thigh  of 
its  own  side  ;  the  shoulders  and  head  are  pushwl  upward,  the  j)elvis  tilts 
forwanl,  the  sway-back  suddenly  apjK'ars,  and  the  patient  attains  tlie 
erect  attitude  by  a  pnxiess  of  climbing  up  his  own  legs  (Figs.  154  to 
159).     In  late  stages  standing  and  walking  may  be  impossible. 

It  is  nee<lless  to  siiy  that  in  the  castas  in  which  the  legs  and  pelvic 
muscrles  escaj>e  or  are  only  slightly  affccteil,  the  attitude,  gait,  and  man- 
ner of  rising  are  not  disturlK»d.  The  sway-back  may  also  disapiK'ar 
when  the  jyjitient  is  sitting,  or  may  then  give  ]>lace  to  a  rounding  of  the 
back,  the  patient  resting  his  elbows  on  his  knees  or  other^vise  gaining 
a  fictitious  sup|H)rt  for  tlie  up|>er  part  of  the  tnink. 

The  upper  extremity  is  most  aflectinl  by  the  impairment  of  the  mus- 
cles of  the  shoulder-girdle.  Next  in  frequency  the  brachial  group  is 
affected,  while  the  muscles  of  the  forearm  and  hand  are  usually  sjmred. 
In  the  lower  extremity  wasting  rarely  avoids  the  gluteal  and  psoas  grouj)s 
and  commonly  aff(M»ts  the  anterior  crural  distribution.  The  cjdf-mus- 
cles  with  the  glutei  furnish  favorite  lowitions  for  pseudohypertn>phy, 
while  the  calf-muscl(»s  in  addition  are  the  commonest  of  all  locations 
for  fibroid  contnK^tures,  whi(»h  may,  however,  ap]>ear  in  any  muscle  in 
the  late  stages  of  atrophic  shrinking.  The  small  muscles  of  the  foot 
may  ewuqx*.     The  jxTonei  are  selei^ted  first  in  the  leg  type. 

Tiu»  tendon-reflexeH  are  usimlly  diminishtHl,  and  when  wasting  or 
ps(»udc)iiyiK»rtrophy  is  apparent  they  are  commonly  abolished.  The  or- 
dinary c^ise  shows  only  a  (juantitative  reduc^tion  of  electrical  muscular 
dimfddtnhiiity  for  lM)th  currents.  In  nirc  instances,  and  usually  in  the 
peroneal  or  scmmUUhI  neurotic;  tyjK?,  tlie  reaction  of  degeneration  may  be 
obtaiiu^d.  Fihritlary  twitehingn  and  nei^ere  jxiinn  are  ecpially  rare,  and 
are  foun<l  under  similar  circunistanc(»s.  The  t^phinrtern  are  not  affected. 
Seyiaation  is  intac^t  in  all  its  iiukIcs  and  tenses.  A  large  pro|)ortion  of 
these  cases,  and  ]>erhaps  all  of  them  dating  from  early  childhooil,  show 
some  mental  haehrardnenn  and  apathy.  Trophic  disturbances  are  not 
eiicount(Ted,  but  growth  may  bi^  n^tanknl. 

Course. — ^^Fhese  conditions  are  progressive.  The  muscular  wasting 
may  steadily  advance,  with  its  attendant  and  increasing  weakness. 
Some  cases  ]>resent  stationary  |wriods  without  assignable  cause,  and 
resume  their  course  without  a<lequate  explanation.  As  a  rule,  the 
younger  the  age  at  which  the  dist»iise  appears,  the  more  rapidly  docs  it 


vleath  usually  t>ccure  between  twenty  and  thirtj',  Not,  as  a  rule,  iiital  in 
itaelf,  exempt  by  pneumogastric  accidents,  death  ordinarily  occurs  fn)ni 
intercurrent  disease. 

TarietdoB. — A    number  of  clinical    varieties   have   been   described 
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mst  be  home  in  minti  that  1 


and  are  wortliy  of  wjmp  att«ntioii,  but  it 
they  are  ni>t  distinct  morbid  eunditiuiis. 

The  earliest  recognized  form  is  tin-  ww  callfd  jmeudnli^jH'itrojJiic 
pnrtiltfnjt.  It  usually  ai)pears  in  early  cliildlioixl,  iifltftK  buys  niticli 
more  frequently  tbuu  girls,  and  is  niarkcil  liy  liie  extreme  enlat^meiit 
of  tile  calves  and  buttoekis.  These  stand  out  in  intensificil  relief  next 
the  wasted  tbiglis  and  forward-tilted  pelvis.  Tlie  psoas  group  is  early 
affected,  rendering  going  np-stairs  diffieult  at  an  early  date.  False 
liypertrophy  is  also  commonly  found  on  the  dorsum  of  tlie  ecapnln,  in 
the  lower  border  of  the  pectoralis,  and  the  lower  part  of  the  del 
The  serratus  uiagnus,  erector  spinte,  and  huuiend  miisoles  commonly  J 
suiter  early.     The  myopathic   facies  is   not  well   marked,  but  < 


Fig.  leo. 
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detected  in  late  cases.  The  tlirearm,  liands,  and  feet  are  commonly  I 
spared  until  the  last.  The  enlarged  muscles  finally  shrink,  and  pre-l 
Bent  all  tlic  features  of  those  that  shrink  from  the  first. 

The  j/eroneal  or  feg  vandy,  sometimes  called  the  Outrcot-Marit  iypt,  1 
or  the  neurotic  form,  is  marked  by  the  early  atrophic  shrinking  of  t' 
peroneal  muscles.  The  calves  are  then  involved  and  the  thighs  foUowJ 
The  disease  may  thus  be  confinetl  U)  the  lower  extremities  for  year&fl 
Eventually  it  invades  the  trunk  and  upper  extremities,  first  iiffectin^^ 
the  hands.  It  shows  fibrillar  twitchiugfi,  the  eleetrical  changes  i 
degeoenition,  and  presents  undoubted  cord-lesions. 

T\ie  juvenilf  type  of  Ei-b,  also  called  the  brachial  form,  affects  mninlyl 
the  muscles  of  the  arms  and  ■shoulders,  and  ajipears  in  early  youth,  aw' 
usually  in  several  members  of  the  same  family. 
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The  facioscapulohumeral  form,  or  the  type  of  Ldudonzy'D^jerine, 
affects  fsice,  shoulder,  and  arm,  or  inuy  be  considered  as  the  brachial 
form  plus  facial  involvement.  These  cases  furnish  marked  instances 
of  the  myo|)athic  facies. 

Several  of  these  forms  may  be  present  in  the  same  patient,  as  the 
1<^  type  with  the  facioscapulohumeral  variety,  or  pseudohypertrophy 
in  the  legs  and  the  brachial  type  above.  The  hypertrophic  variety 
p^ularly  becomes  shrunken  finally,  and  lumps  of  false  hy[)ertrophy,  on 
the  other  hand,  may  appear  in  muscular  groups  otherwise  greatly 
wasted,  as  has  l)een  i)ointed  out  in  passing. 

Proernosis. — ^The  outlook  is  always  unfavorable,  but  some  of  these 
amyotrophies  appear  late  in  life,  and  do  not  apparently  shorten  it.  The 
menace  of  the  disease  falls  upon  the  respiratory  apparatus  and  heart. 
Intercurrent  diseases  also  find  an  easy  prey  in  the  weakened  organism. 

Treatanent. — Unfortunately,  all  forms  of  medicinal  treatment  have 
given  negative  results.  Carefully  selected  exercises,  graduated  to  the 
capacity  of  the  weakened  muscles,  promise  the  most  good.  Gowers  early 
insisted  upon  this,  and  Wiener  ^  has  recorded  a  very  encouraging  in- 
stance in  which  much  improvement  was  secured.  Massage  to  the  wast- 
ing muscles  may  have  a  beneficial  effect.  The  application  of  electricity 
is  usually  rendered  impossible  by  the  painfulness  of  the  currents  required 
to  actuate  the  muscles,  and  it  is  not  certain  that  its  use  is  harmless.  Gen- 
eral measures  pertaining  to  the  health,  comfort,  and  education  of  these 
unfortunates  will  be  suggested  by  their  individual  requirements.  Some- 
times a  tenotomy  of  the  heel-tendon  is  required  to  keep  them  on  their 
feet,  but  the  use  of  sustaining  corsets  and  braces  usually  augments  the 
muscular  feebleness  by  depriving  the  parts  of  their  only  natural  exercise. 

Arthritic  Muscular  Atrophy. — All  varieties  of  joint-disease  may 
cause  wasting  of  the  muscles  related  to  tlu*  joint.  This  occurs  in  two 
ways :  (1)  The  inflammation  may  involve  nerve-tmnks  passing  the  joint, 
set  up  a  neuritis  and  produce  motor,  sensorj',  and  tropliic  disturbances  in 
the  distal  distribution  of  the  affected  nerves  below  the  diseased  joint. 
The  process  is  simply  a  neuritis.  (2)  The  articular  filaments  may  be 
disturbed  by  the  arthritis.  Irritation  ascends  to  the  spinal  centers  and 
disturbs  the  trophic  control  of  those  cells  related  to  the  muscles  physio- 
logically associated  with  the  joint  and  located  on  the  proximal  side  of 
the  affected  articulation.  It  is  a  process  acting  through  the  reflex  arc. 
We  are  now  considering  the  second  variety  only.  It  is  placed  in  this 
connection  because  it  is  a  disease  marked  by  disturbance  of  the  spinal 
gray  matter. 

Etiologry. — Any  joint-lesion  involving  the  articular  filaments  is  com- 
petent to  set  up  an  arthritic  muscular  atrophy.  It  may  thus  follow 
simple,  acute,  or  chronic  arthritis,  infectious  arthritis,  the  arthritis  of 
gonorrhea,  of  rheumatism,  or  of  traumatism.  It  has  no  projwrtionate 
relation  to  the  severity  of  the  joint-<lisease,  but  rather  apj)ears  to  be 
relative  to  the  irritant  qualities  of  the  articular  mischief. 

Symptoms. — In  acute  joint-lesions  the  muscular  atroj)hy  usually 

*  "American  Journal,"  Oct.,  1896. 
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b^inB  within  a  month,  sometimes  within  a  week,  and  the  muscles 
promptly  show  diminished  bulk  and  altered  eontours.  In  chronic 
arthritis — ftir  ingljin<«,  in  gout  aud  clirunic  rlieumatbm — it  may  very 
gradually  develop,  ai>pearing  verj'  insidiou.'^ly  and  requiring  many  months 
for  its  complete  evolution.  The  striking  ]jeculinrity  of  the  atrophy  is 
that  it  is  usually,  and  at  first  always,  confined  to  ^e  exUnmrti  of  the 
joint,  and  involves  them  in  their  entire  length.  The  only  exception  is 
in  arthritis  of  the  ankle-joint,  in  wliioh  case  the  calf-muscles  waste. 
Arthritis  of  the  shoulder  afH-cts  the  deltoid,  of  the  elbow  the  triceps,  of 
the  wrist  the  extensors,  of  the  fingers  the  interossei,  of  the  hijj  the  glutei, 
of  the  knee  the  anterior  crural  nmscles,  of  the  ankle  the  calf-musclca, 
of  the  toes  the  interossei  of  the  foot.  When  the  flexors  are  also  involved, 
they  suffer  to  a  less  lU-gree.  Serwory  disturbances  are  absent,  or  are 
sueh  as  arv  referable  to  the  artliritis.  In  occasional  instances  the  joint- 
inflammation  also  affects  the  nerve-tninks  in  its  neighborhood,  and  a 
neuritis  is  adde<1,  with  symptoms  below  the  joints.  The  wasting  in- 
volves the  aifoctefl  muscles  uniformly  from  end  to  end,  and  there  is  a 
corro3]X)nding  loss  of  poicer.     The  deetrical  excitabUity  of  the  muscles 


may  be  reduced  slightly,  but  is  nft<'n  increase<l  in  proportion  to  the  bidk 
of  nuiwle  pres(!iit.  The  nsietioii  of  d(igeneration  is  never  found.  The 
tendon  reflej-rit  are  exaltwl.  In  verj'  pninounced  cases  a  rectus-clouus  or 
an  aukU^-tilunus  may  l)e  obtained.  When  tlie  joint-disease  subsides,  the 
tontlen<'y  is  for  the  muscles  to  slowly  recover,  but  in  quite  a  proportion 
of  curieis  rhey  never  completely  regain  their  former  vigor,  and  sometimes 
they  renuiin  iH'rmaneutly  wa.sted, 

Morbid  Anatomy. — The  atrophic  muscles  are  flaccid,  jmle,  and 
inelastic.  The  fibers  are  simply  diminished  iu  size  and  there  may  be 
ii  little  interstitial  fibrosis.  The  only  change  in  the  nervous  apparatus 
thus  fur  recorded  is  in  the  nerve-terminals  within  the  inflamed  joint, 
due  to  their  implication  by  the  local  disease.  Better  tccluiic  may  be 
cxpccteKl  to  dijiiiiver  cellular  wird-changes. 

Pathology. — Paget,  J.  K.  Mitchell,  Vul])ian,  and  Charcot  early  re- 
cognized the  reflex  mechanism  of  articular  nuiscular  atrophy.  Yaltat 
lliiuid  that  arthritis  e.xjieriinen tally  jmxiuced  was  followed  by  the 
limited  atrophy  in  <|uestion,  and  Raymond  foimd  that  this  atrophy  did 
not  f'dlhuv  if  tin-  corresjK Hiding  jiosterior  nerve-roots  were  divitled. 
Hotfa  clinched  the  matter  by  irritating  joints  on  both  sides  and  cutting 
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the  nerve-roots  on  one  side.  The  atrophy  only  occurred  on  the  side 
retaining  an  unbroken  reflex  arc.  The  anatomical  rule  is  that  nerves 
supplying  the  extensors  of  a  joint  also  innervate  the  joint.  The 
physiological  association  of  arthritis  and  atrophy  limited  to  the  joint- 
extensors  would  in  itself  indicate  the  spinal  element  in  the  pathological 
mechanism.  An  interesting  question  is  whether  the  symmetrical  joint- 
clianges  and  osteal  conditions  of  gout  and  chronic  rheumatism  are  not 
primarily  due  to  the  action  of  toxic  substances  upon  the  spinal  cells 
governing  the  nutrition  of  bones  and  joints.  Some  cases  of  panarthritis 
or  multiple  arthritis  symmetrically  distributeil,  as  well  as  the  distortions 
of  arthritis  deformans,  strongly  suggest  a  central  change  as  the  principal 
and  initial  factor. 

The  diagrnosis  of  uncomplicated  arthritic  muscular  atrophy  is 
usually  easy.  It  depends  :  (1)  On  the  limitation  or  excess  of  atrophy  in 
the  extensors  of  a  joint  actively  disea^sed  or  formerly  arthritic ;  (2) 
upon  the  quantitative  electrical  clianges  and  absence  of  the  reaction  of 
degeneration,  and  (3)  upon  the  increase  of  myotatic  irritability.  A 
microscopic  section  of  the  muscle  would  show  a  simple  diminution  of 
the  muscle-fibers.  When  the  joint-inflammation  invades  adjoining 
nerve-trunks,  a  neuritis  may  at  the  same  time  give  symptoms  below  the 
affected  joint.  The  atrophy  usually  remains  sharply  limited,  in  strong 
contrast  to  the  invading  tendencies  of  progressive  forms. 

The  progrnosis  depends  upon  the  joint-condition.  If  the  arthritis 
subsides,  the  atrophy  usually  disa])pears.  This  is  the  rule  in  acute 
arthritis  with  early  recovery.  In  more  persistent  lesions  the  atrophy 
is  of  corresponding  duration  and  less  likely  to  disappear  when  the  joint 
recovers. 

The  treatment  is  primarily  of  the  joint  and  secondarily  of  the 
muscles,  by  massage,  electricitj',  and  gentle  exercises. 


CHAPTER  IV. 

LESIONS  PRINC3PALLY  AFFECTING  THE  WHITE 

MATTER  OF  THE  CORD. 

There  are  a  number  of  discuses  of  the  spinal  con!  in  which  the 
leiiions  are  principally  confined  to  certain  white  tracts,  and  they  are  fre- 
quently classed  among  the  so-called  system  diseas<'s  or  disejises  of 
systematized  lesions.  The  conception  on  which  such  a  classificatif)n  was 
baseil  lias  been  so  much  modified  that  it  seems  l>etter  to  drf)p  it  alto- 
gether, especially  as  there  has  always  In^en  a  great  divergence  of  opinion 
as  to  what  should  be  embraced  under  that  eapti(ui.  Acut<»  jK)]iornye- 
litis,  for  example,  which  was  one  of  the  usually  acceptcnl  ty|M.'s,  is,  as 
we  have  seen,  the  result  of  accidental  infection  bv  wav  of  the  vascnilar 
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supply.  Posterolateral  sclerosis,  or  ataxic  (laraplegia,  is  also  usually  batsed 
u}K)n  anatomical  vascular  conditions,  and  presents  so  many  variations  that 
it  can  not  be  considered  as  systematiz(»d  fn>m  any  point  of  view.  In  loco- 
motor ataxia  the  spinal  lesion  is  as  sharply  delimited  as  in  any  other, 
but  it  is  a  disputc»d  question  whether  or  not  the  cord-k»8ion  is  secondary 
to  initial  root-changc»s.  The  morbid  anatomy  of  the  disease  is  so  wide- 
spread that  to  class  it  as  a  systemic  cord-lesion  is  to  seriously  contract 
the  full  view  of  the  disease,  and  to  ignore  its  neuritic  and  cerebnd  filat- 
ures. The  s<»condar}'  ticgenerations  of  tlu»  cord-tnicts  have  been  wm- 
sidered  in  connection  with  tlie  various  cerebnd  and  spinal  lesions  which 
give  rise  to  them.  Prima ly  spastic  jmraplegia,  or  Little's  disease,  has 
been  discusse<l  with  the  Cerebral  Palsies  (sei»  p.  24")),  as  it  is  depend- 
ent upon  a  congenitally  unfinished  condition  of  the  upj>er  neurons,  and 
furnishes  one  of  the  diplegias  of  childho<Kl. 

Because  the  spinal  symj)t()ms  of  hn'omotor  ataxia  are  the  most  salient 
of  its  many  manifestations,  and  as  its  differential  diagnosis  is  a  c<msiantly 
recurring  problem  in  coixl  diseases,  it  is  taken  up  at  this  time.  In  iact, 
however,  it  is  a  disease  of  the  entire  nervous  system  and  must  pro|K.»rly 
be  so  classed.  The  student  must  never  lose  sight  of  the  fact  that  the 
cord-lesion  in  talx's  dorsalis  is  only  a  snudl  portion  of  its  mc»rbid 
anatomy. 


TABES  DORSALIS  I    PROGRESSIVE  LOCOMOTOR  ATAXIA. 

Tabes  dorsalis,  j)rogressive  lo(!omotor  ataxia,  leukomyelitis  ix)sterior, 
sclerosis  of  the  ])osterior  columns,  are  some  of  the  many  names  applied 
to  a  symptom-group  of  vast  pro|M)rtions.  It  is  a  diseast*  almost  always 
preceded  by  a  syj)hilitic  inlection,  usually  marked  by  a  degenenitive 
process  in  the  sensory  !ierv(»s,  jK>sterior  nerve-roots,  the  jK)sterior  columns 
of  the  spinal  cord,  and  often  by  similar  changes  in  the  medulla  and 
cerebrum.  Clinically,  there  is  conmionly  disturbance  of  cutaneous  sen- 
sation ;  impairment  of  the  nniscular  s(»nse ;  incoiuilinaticm  of  muK*ular 
movements,  especially  in  the  lower  extremities  ;  diminished  or  abolished 
knee  reflexes  and  lessene<l  pupillary  reflexes  to  light ;  visceral  and 
trophic  disturbances  and  paroxysmal  attacks  of  jMiin.  The  disease  pre- 
sents a  progressive*  tendency  towanl  complete  helplessness. 

In  the  descrij)tion  of  this  j)rotean  disease  the  masterly  lectures  of 
Marie  ^  have  been  found  of  great  hel]>,  and  in  some  measure  his  arrangi*- 
ment  of  the  subject  is  followed  herein. 

Etiology. — Th(i  ]>rincii)jd  factor  in  the  etiologj-  of  tabes  dorsalis  is 
syphilis.  It  is  impossible  at  present  to  say  that  it  is  an  indis|KMisable 
element  in  a  given  case,  because  chronic  intoxication  with  ergot  may 
niduce  tabetic  features  and  similar  degenerations.  The  same  changes 
are  found  in  pellagra,  and  it  is  at  least  supi>osable  that  other  toxic 
states  may  lead  to  tabetic  conditions.  Since  attention  was  first  called  to 
the  parasyphilitic  natun^  of  locomotor  ataxia  by  Fournier,  in  187o, 
statistics  on  tlu;  subjcK't  have  shown  an  increasing  proportion  of  cases 

1  *'  Le90us  8ur  les  Maladies  de  lu  Moelie,"     Paris,  1B92. 
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presenting  syphilitic  antecedents.  In  1894  ^  he  states  that  in  the 
examination  of  750  cases  he  finds  the  percentage  of  syphilities  varj'ing 
from  87  to  93  for  each  hundred,  taken  separately.  Erb  reported  89  per 
cent,  D^j^rine,  92  to  94  per  cent.,  Sachs  over  90  per  cent.,  Peterson,  71 
per  cent.,  and  the  author,  in  57  consecutive  cases  occurring  in  private 
practice  during  tlie  past  four  years,  has  never  failed  to  find  history  or 
evidence  of  luetic  invasion.  It  is  safe  to  say  that,  practically,  9  out  of 
10  cases  are  syphilitic,  and  that  the  tenth  case  is  open  to  very  serious 
doubts  if  it  occurs  under  ordinary  circumstances  of  life. 

The  tabetic  symptoms  may  appear  in  from  one  to  thirty-five  years  after 
the  initial  syphilitic  sore,  but  ordinarily  develop  from  the  fifth  to  the 
fifteenth  year.  It  is  a  noticeable  and  most  imjwrtant  fact  that  the 
apparently  slight  forms  of  syphilis — those  in  which  the  secondarj- 
features  are  indistinct  or  entirely  lacking — loom  largely  in  the  histories 
of  tabetic  patients.  These  are  pnKjisely  the  cjises  in  which  an  intense 
medication  is  not  urged  or  in  which  faithful  pursuit  of  it  by  the  patient 
can  not  be  secured.  It  must  be  said,  however,  that  cases  of  tal)es  are 
only  too  frequently  encountered  in  which  syphilis  has  nin  a  severe 
course  and  in  which  persistent  and  intensive  medication  has  been 
heroically  prescribed  and  fiiithfully  borne  for  two  and  three  years,  and 
yet  tabes  has  subsequently  develoj)ed. 

It  is  rare  for  tabes  to  develop  before  the  age  of  twenty-five  years, 
just  as  it  is  rare  for  syphilis  to  be  acquired  before  adolescence.  In 
cases  appearing  in  childhoml,  hereditary'  syphilis  is  pn^sent.  The 
great  proportion  of  cases  appear  between  thirty  and 'forty-five.  As  a 
rule,  the  alleged  etiological  fiictors  of  tabes,  oth(»r  than  syphilis,  are  the 
very  ones  which  contribute  to  the  frequency  of  syphilis.  Thus,  the  male 
9ex  is  about  ten  times  as  frequently  affected  with  tabes  as  the  female. 
The  same  proportion  obtains  for  syphilis.  But  among  females  subject 
to  tabes  Erb  found  the  piTeentage  of  syphilities  to  be  89.5  per  cent., 
practically  the  same  as  in  males. 

The  race  question  tells  the  same  stor}\  In  rural  communities  and 
among  the  orthodox  Jews  cases  of  syphilis  are  comparatively  nire,  and 
tabes  equally  infrequent.  Excessive  venery  has  been  accused  of  pro- 
ducing tabes.  Its  relation,  if  it  has  any,  is  by  the  increased  exposure 
to  luetic  infection  it  entails.  The  action  of  roW,  rheumatl^i,  overexer- 
tion^ alcoholijtm,  and  aeuie  fevers  has  been  much  insisted  upon  in  former 
years,  but  we  know  nothing  d(»finite  alx>ut  them,  ilany  cases  attril)uted 
to  traumatism  have  been  misinteq>retcKl  cases  of  organic  iiuliscTiminate 
or  combined  coril-lesions.  In  other  instances  the  accident  leading  to  the 
injury  has  been  the  result  of  tabes,  not  its  cause,  as  in  falls  and  fractures, 
the  result  of  the  previously  unrecognizoil  inccM)nlination.  The  qu(*stion, 
however,  is  still  debatable.  Prince, ^  after  a  critical  examination  of  tlie 
cases  in  literature,  is  incHneil  to  deny  the  traumatic  origin  of  tiibes. 

A  neuropathic  heredity  app<»ars  to  play  a  pro(lis]>osing  ])art  to  some 
extent.  We  thus  not  infrc^quently  encounter  epil(»j)sv,  hysteria,  chorea, 
alienation,  hemiplegia,  and  dial)etes  in  the  ascendants  of  tabeti(?s,  and 

*  **  Les  alfpctiones  parasvphilitiques,"  Paris,  1H94. 
«  **  Jour.  Nerv.  and  Ment.  Dis.,'*  Feb.,  1895. 
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even,  though  most  rarely,  other  cases  of  locomotor  ataxia.  May  it  not 
be  that  such  instances  indicate  an  inherited  vulnerability  on  the  part  of 
a  certain  portion  of  the  nervous  apparatus  to  the  toxic  eifects  of  luetic 
infection  ?  It  must  be  evident  that  only  a  very  small  percentage  of 
syphilitics  develop  tabes. 

The  bearing  of  occupaiion  is  that  related  to  syphilis.  Artists,  actors, 
journalists,  and  soldiers  are  frequently  affected,  physicians  and  surgeons 
not  infrequently,  clergymen  most  rarely.  Country  laborers,  so  greatly 
exposed  to  traumatism  and  exposure,  xQvy  seldom  present  tabes  or 
syphilis. 

In  spite  of  the  immense  importance  of  syphilis  in   the   causation 

of  tabes  dorsalis,  it  must  be  kept  in 
mind  that  the  nerve-lesion  is  not 
compamble  to  the  tertiary  or  secon- 
dary specific  lesions,  and  is  not 
amenable  to  antiluetic  remedies.  It 
is  a  degeneration  resulting  in  pro- 
gressive sclerotic  changes  that  are 
l)eyond  repair.  Following  the  views 
of  Strumpell  and  Marie,  we  may  liy- 
pothetically  attribute  the  ascending 
degenerations  in  the  nerves,  roots, 
spinal  cord,  and  brain  to  the  action 
of  a  syphilitic  toxin  which  primarily 
affects  the  cell-bodies  of  the  fibers 
makmg  up  the  afferent  tracts.  We, 
therefore,  call  tabes  a  parasjfphilitie 
disease. 

Morbid  Anatomy. — In  this 
section  it  is  proposed  to  take  up 
the  morbid  anatomy  of  the  ner- 
vous apparatus  in  tabes  dorsalis. 
The  morbid  anatomy  of  tlie  tro- 
phic lesions  in  the  bones,  joints,  and 
soft  structures  will  be  described  re- 
spectively with  their  clinical  fea- 
tures. As  the  disease  is  essentially 
marked  by  ascending  degenerations, 
it  is  well  to  commence  at  the  peri- 
phery. 
The  spinal  neiTcs  are  usually  found  to  present  a  degeneration  which 
is  greatest  at  the  periphery  and  most  marke<l  in,  if  not  entirely  confined 
to,  the  sensory  fibers  for  the  skin,  muscles,  and  joints.  The  trophic 
centers  for  these  fibers  are  in  the  posterior  root-ganglion  in  part,  but  it 
seems  probable  that  there  are  also  su|)erficial  peripheral  trophic  cells 
for  at  least  a  few  of  them.  By  some  writers  these  ner\'e-changes  are 
denominated  a  neuritis,  but  histologically  the  changes  conform  to  a 
Wallerian  degeneration.  The  spinal  no've-roots  present  a  marked  dif- 
ference between  the  antorior  or  motor  members,  which  are  ordinarily 


Fig.  163. — Schematic  representation  of  the 
courses  pursued  by  the  sensory  root^-ti tiers  enter- 
ing the  cord  from  the  root-ganglion  (Marie). 
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normal,  aiicl  the  imstL-riiir  sentiorv  niiits,  wliicli  are  usually,  it' not  invari- 
alily,  greatly  degtiieratHl.  Only  wlien  changes  liave  taken  place  in  the 
ittiteriur  ciiniunl  eelk  do  we  liiid  changes  in  the  anterior  riwts,  and 
then  there  is  currcspfiruling  amyotn)|il>y.     This  is  usually  a  lute  and 


secondary  or  iccidental  feature  in  talwis  The  poiierior  rontn  and  tlicir 
ganglia  ahow  mmli  disease  Opptnht,ini  Simmtrling,  Marie,  Ober- 
Bteintr  ^  Juliusbtrger  anil  \[c\er  ^  describe  changes  in  the  rorit-</uiifflion 
cells  which  ai-e  found  rtdudil  ui  si/e  and  niimlitr  Nuclear  displace- 
ment and  granuKr   thau^ts    were   denionstrattd   by   Niasl's   method, 


according  to  the  laat-raentinned  authors.  The  fibers  within  the  ganglia 
were  alsii  atrophic.  The  posterior  roots  are  practically  always  deg;ener- 
ated.  The  posterior  root-gjniglion  occupies,  therefore,  a  prominent  pojii- 
tion  in  the  development  of  taijctlc  lesions,  as  It  exercises  a  In)pliic  con- 

"  Berlin.  kliti.Wocliens.,"  Oct,  1S.1«I7,      >  "Nenrrjloir.  Centralblutt,"  Feb.  15,1998. 
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trol,  Ivith  (lownwurd  tiver  tlie  seiisorj-  AIkts  of  the  nerves  and  upward 
over  die  (Misterior  nrnt-filxTj*  and  their  continiuttton  within  tlic  jxmterior 
tracts  of  tin-  coni,  Cliiinges  in  the  viscciral  l)rHncheM  of  the  symjiathflic 
iiei'veii  of  a  <l«')fen('nitiv(i  character  liav<t  also  lx,t'n  reported. 

To  undcrhtaiiil  the  distribiitiuii  of  the  coi-d-kn'tonH  it  18  necessary'  to 
recull  tliat  the  iKiatcrior  root  fiiniishcK  tlirce  Bcts  of  filters,  whicli  enter 
tlie  iMislcrior  horn  hy  different  routes  and  at  different  levels.  The 
fibers  of  the  jird  ffioup,  ahtiost  as  whhi  as  they  n-ach  the  cord,  enter 
tlie  jjo-'torior  firny  to  tlie  inner  si(!e  of  tlie  horn  at  its  posterior  third  by 
a  short  nmte  through  the  tract  of  Lissaiier.  Those  of  the  aecond  group 
jttiss  to  the  inner  side  of  the  first  iii  Bnrdach's  column,  and  enter  the 
middle  third  of  the  horn's  inner  Iwrder  at  a  level  considerably  alwve 
their  jxtint  of  entnmce  to  the  cord.  Some  of  them  reach  Clarke's 
column.  The //i»iy(f/roiy>,  arising;  niiiiiily  from  the  lower  liinl)s,  enter 
still  iif^irer  the  ni<'<liait  line  and  jkiss  up  nearly  the  entire  length  of  the 
cord,  constitutiiifr  the  eoliiniiis  of  Goll,  and  terminate  in  the  biillMir 
gray.     The  tnict  of  Lissuner  lying  between  tlie  head  of  the  posterior 


^P 


V\iL.  IM.— SMilon  In  lipsiT.iiirnnl  r.ml  In  «ri»ijr  siliBiind  isliei  ■hoFJng  »mplf(<Klaro«1sar  Ibe 
)»^UTlor  L-.,luni>i>  >Dd  ur  (-Urke->  oallulir  u>luiiin>  Vfnie) 

horn  and  the  jxTipherv  {>f  the  cord  among  the  entering  jwsterior-root 
fibers,  is  made  nji  of  fine  flbern  arising  from  tlic  ixwterior  roots  cither 
as  colhitcnds  or  as  din'ct  continuations  of  the  numerous  finer  filters  of 
tin-  rotit.  These  fibers  of  Lissauer'n  tract,  after  ascending  a  short 
distance,  cuter  the  gelatinous  substance  of  Kolaiido,  which  caps  the 
posterior  horn,  and  some  of  them  penetrate  the  jiostcrior  horn  itw'If. 

Embrvol<^icaUy,  the  jxistcrior  colnmns  of  the  cord,  including 
LissiUii'r'M  tracts,  an^  an  acccsswrn  to  the  «'<ird.  They  arise  in  the  lateral 
ncund  |ila(|ues,  which  are  finally  represented  hy  the  |x>sterior-root 
ganglia,  and  enter  the  cord  by  way  <)f  the  posterior  roots,  pursuing 
their  (-oursc  u|)WiinI  in  the  niiinncr  indicated.  Tliis  jwrt  of  the  conl 
only  reaches  full  development  at  birth. 

Ft  is  to  this  (Kistcrior,  exogenous,  independently  develojHil  jxtrtion 
of  the  cftrd-slrnctnn'  that  the  s])inal  lesions  of  tabes  are  priuci(>ally 

These  var>-  at  different  h'vels  aii<l  at  different  stages  of  the  disease. 
In  hing-stiindiiig  eases  the  entire  pillion  of  the  cord  embraced  between 
the  |Ni!<terior  horns  and  the  <iimniissnrc  may  be  sclerosed  from  the  filum 
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temiiuale  to  tlie  medulla.  In  incipient  cases  the  tracts  of  Lissauer  and 
the  columns  of  Burdach  are  atfected  at  the  lowest  level,  the  columns  of 
GoU  above.  Ordinarily,  the  sclerotic  changes  of  tabes  are  most 
marked  in  the  lumbar  cord,  where  they  commonly  begin ;  in  other  cases 
the  cervical  enlargement  is  most  aifectcd  ;  agsiin,  in  others,  the  intra- 
cranial lesions  of  the  medulla  predominate,  and  when  associated  with 
cortical  changes  we  have  the  progressive  paralysis  of  the  insane. 
Clinical  varieties  correspond  to  these  various  j)re|M)nderating  locations 
of  the  sclerotic  process,  and  all  intermediate  varieties  and  combinations 
of  lesions  and  clinical  types  are  encountered.  Tiiis  sclerotic  change, 
like  that  in  the  nerves,  is  a  pure  Wallerian  degeneration. 

The  lesions  of  the  spinal  gray  in  tabes,  as  far  as  now  describable, 
consist  of  a  d(^neration  of  the  fine  nervous  reticulum  about  the  cells 
of  Clarke's  column  near  the  inner  bonier  of  the  neck  of  the  jx)sterior 
horns.  This  change  is  early  and  most  marked  for  the  outer  cells  of  the 
group.  This  reticulum  is  made  up  of  tiie  terminal  brushes  of  filxjrs 
from  the  posterior  roots.  Ordinarily,  the  cells  themselves  are  spared, 
but  in  some  cases  they,  too,  show  degenerative  changes,  and  the  direct 
cerAdlar  traets  and  Gowet^s  ascending  anterolateral  tracts  are  then  also 
sclerotic.  These  two  cortl-tracts  find  their  trophic  supply  in  the  cells 
of  Clarke's  column ;  hence  their  degeneration  when  these  cells  are 
affected.  Clarke's  column  begins  in  the  upper  lumbar  segments  and 
extends  to  the  seventh  or  eighth  dorsal,  when  it  becomes  extremely 
attenuated  and  practically  disappears  at  the  second  dorsal,  to  again 
appear  above  the  cervical  enlargement  in  the  upper  cervical  cord.  The 
lesion  of  Clarke's  column  is,  therefore,  most  marked  in  the  lower 
dorsal  region. 

The  posterior  horn  proper,  according  to  Lissauer  and  others,  shows 
only  insignificant  changes  except  in  the  caput  of  Rolando,  where  the 
fine  fibers  and  radiating  fibers  from  the  posterior  roots  are  customarily 
d^nerated. 

The  cord-lesions  in  tabes  are  commonly  symmetrical,  but  not  infre- 
quently in  early  stages  one  side  will  show  more  sclerosis  tiian  the  other, 
often  corresponding  to  greater  symptoms  in  the  limb  or  limbs  of  that 
side. 

In  addition,  it  is  to  be  noted  that  there  is  a  clouding  of  the  meninges 
overlying  the  sclerotic  tracts  in  the  spinal  cord,  to  which  much  impor- 
tance has  been  given  by  some  who  see  in  it  a  meningitis  forming  an 
initial  pathological  process  in  tabes.  This  and  the  cord-c»hanges  can  be 
frequently  recognized  by  the  eye,  but  in  incipient  cases  recourse  to  the 
microscope  is  required  to  decipher  the  morbid  condition.  In  some 
instances  the  meningeal  condition  reaches  one  of  chronic  inflammation, 
which,  in  turn,  may  cause  a  marginal  myelitis  that  may  even  extend  to 
the  pyramidal  tracts. 

The  cranial  nerves  are  all  liable  to  degeneration,  but  this  tendency  is 
most  marked  in  the  optic  and  auditory  nerves,  which  in  effect  are  cere- 
bral lobes.  Changes  of  a  similar  sort  are  not  rarely  found  in  lM)th 
roots  of  the  trifacial  or  in  the  nuclei  of  the  motor  nerves  of  tiie  eyeball 
and  of  the  intra-ocular  muscles,  in  the  glossopharv^nixeal,  pneumogastric, 
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facial,  and  hypoglossal.  Involvement  of  the  iridociliary  apparatus  is, 
perhaps,  tlie  most  conmion  of  all. 

The  ci'rebral  lemom  of  tabes,  aside  from  those  of  the  cranial-ner\'e 
nuclei  or  even  embracing  them,  are  those  of  jjaretic  demei\Hay  the 
description  of  which  is  contained  in  the  second  jmrt  of  this  lKK)k. 
With  this  disease  tabes  has  the  most  intimate  relations.  Fournier  has 
gone  to  the  {K)int  of  considering  them  of  identical  nature  and  only 
varying  in  the  primary  location  of  the  lesions.  The  parasyphilitic 
theory  of  paretic  dementia  rests  on  exactly  the  same  sort  of  a  founda- 
tion as  does  that  of  tal)cs  dorsalis.  A  certain  proj)ortion  of  eases  of 
tabes  develoj)  paralytic  dementia  ;  a  large  number  of  paretic  dements 
present  tal)etic  symj>toms  and  tabetic  cord-lesions.  Both  diseases 
commonly  have  identi(»4xl  bulbar  and  cranial-nerve  symptoms  and 
lesions.  Though  Jendrassik  tends  to  consider  the  cerebral  lesions  of 
tabes  as  always  initial,  they  are  probably  concomitant  only,  and  due 
to  the  same  specific  cause.  Their  association  in  ix)int  of  time  and 
development  is  open  to  all  j)ossible  modifications  throughout  all  the 
varieties  of  each  affection,  i'he  most  pronounced  tyi)e8  of  l)oth  syn- 
dromes are  present<^^l  as  the  sclerotic  pn)cess  falls  first  and  most  s(»verely, 
respectively,  on  the  caudal  or  cephalic  extremity  of  the  cerebrospinal 
system. 

Symptoms. — From  the  extent  of  the  morbid  anatomical  changes  in 
tabes  it  must  be  evident  that  its  symptomatology  embraces  nearly  ever}' 
bodily  organ  and  function.  The  clinicial  features  of  the  disease  can  only 
be  fully  presented  by  taking  them  up  systematically.  Afterward  an 
attempt  will  be  made  to  group  them  in  describing  the  common  clinical 
varieties  of  tlie  malady.  As  we  proceed,  the  relation  of  the  various 
symptoms  to  the  course  of  tlie  disease  will  be  indicated.  Their  rela- 
tive frequemy  will  l)e  shown  in  tabuhir  form. 

Motor  Disturbances. — The  motor  disturbances  of  tabes,  while  not 
the  earliest,  are  among  tlie  most  important,  and  are  the  ones  which 
usuallv  first  seriouslv  attract  the  i>atient's  attention.     Thev  consist  of: 

■  el  V 

(1)  Dldnrhance  of  the  miMenlar  nen^c ;  (2)  inrohintari/  moremenitty  and 
(3)  pahicH, 

Tabetics  de])rived  of  their  muscular  sense  by  the  jKJsterior  sclerosis 
or  by  tlie  deg(»nenition  of  the  ]>eripheral  sensor^'  fibers  in  the  muscles 
and  joints  can  not  determine  the  exact  positions  of  their  limbs  without 
the  aid  of  vision.  This  is,  no  doubt,  increased  to  some  extent  if  attended 
by  cutaneous  dysestln^sia,  which  is  frequently  present.  They  thus  "  lose 
their  legs  in  t\w  bed  "  in  marked  crises,  and  liave  to  verifv  the  jiosition 
of  their  limbs  with  their  hands  or  eyes.  In  less  pronounce<l  cases  they 
can  not  with  closed  eyes  duplicate  with  one  limb  the  position  ])assively 
given  the  other  by  the  examiner,  or  do  so  with  uncertainty.  Another 
manifestation  of  the  perturbation  of  the  muscular  sense  is  an  inability 
to  accurately  <listinguisli  the  difference  in  weight  of  similarly  sha]>ed 
objects  held  in  the  hands.  The  normal  individual  can  usually  deter- 
mine a  difference  of  Inve  per  cent.  This  sym]>tom  can  sometimes  be  shown 
by  having  the  patient  first  write  a  phrase  with  oj>en,  and  then  repeat  it 
with  closed,  eyes.    The  uncertainty  of  position  and  the  consequent  inco- 
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onliiiataon  is  then  sometimes  graphically  demonstrated,  when  grosser 
movements  with  the  upper  extremities  may  be  tolerably  (^xact.  Alany 
)Kitients  lail  to  touch  the  nose  or  ear  or  any  given  point  with  the  index- 
tinger  when  the  eyes  are  closed. 

Tabetics  commonly  present  the  sign  of  Romberg  early  if  the  lower 
portion  of  the  cord  is  involved.  With  closed  eyes  they  sway  or  fall 
heavily  if  the  feet  are  placed  close  together,  and  may  even  be  unable  to 
stand  with  a  broad  base  of  support.  Walking  backward  with  closed 
eyes  will  almost  invariably  determine  incoordination  in  the  lower  ex- 
tremities if  present  in  the  slightest  degree.  So  will  attempts  to  stand 
on  one  foot.  In  advanced  cases  this  loss  of  muscular  sense  causes  so 
marked  an  ataxia  that  walking  is  impossible,  even  with  the  eyes  ojien. 

To  this  source  we  must  also  attribute  the  ataxic  gait  that  is  so  char- 
acteristic when  well  developed.  It  by  no  means  appears  clearly  in  all 
cases,  but  may  usually  be  induced  to  some  degree  by  having  the  patient 
walk  with  closed  eyes,  or  may  be  manifest  in  the  difficulty  of  executing 
a  prompt  "about  face,"  in  suddenly  rising  from  a  chair  and  attempting  to 
immediately  walk  forward,  in  descending  a  stair,  in  halting  suddenly 
when  advancing,  and  in  marking  time  after  the  military  fashion.     In 

Fig.  167. — Ataxia  of  the  upper  extremities  shuwii  in  the  handwriting.    1,  Written  with  ejen  open; 

2,  with  cl<i»ed  ejes. 

crossing  one  knee  over  the  other  the  moving  limb  is  often  raised  too 
high  and  too  vigorously  dropped  across  its  fellow.  When  the  gait  is 
plainly  ataxic,  the  patient  rises  from  the  chair  with  some  suddenness,  as 
if  lifted  by  a  spring,  then  balances  a  moment  before  putting  himself  in 
motion.  The  first  steps  are  usually  taken  briskly  and  the  pjitient  may 
even  plunge  forward.  The  legs  are  thrown  out  widely.  The  foot  goes 
forward  irregularly  with  some  rigidity,  the  toe  up,  often  departing  later- 
ally from  the  direct  line,  and  is  brought  down  with  a  shock  u|)on  the 
heel,  or  flat-fi>oted.  As  the  bodv  is  advanctKl,  there  is  a  tendencv  to 
overextension  of  the  sup|X)rting  knee-joint,  which  oft<'n  pHxluces  a 
backwanl  bowing  of  the  limb  and  may  constitute  a  marked  <leformity. 
The  foot  is  usually  raised  t<x>  high  at  the  end  of  the  step,  but  is  j>roue 
to  catch  ujion  any  trifling  obstacle  as  it  swings  fonvanl.  Thr*  o]>jH>>it<* 
foot  is  then  advanced  in  a  similar  irregular  way,  and  the  jKiticnt  ahiiost 
invariablv  aids  himself  bv  carefullv  wat<'hine  his  fei't  and  bv  the  addi- 
tional  assistance  of  one  or  two  canes  (Fig.  l'iX).  In  .^^nne  ca.ses  there 
is  considerable  uniformity  in  the  manner  of  taking  each  step,  but  as 
often  no  two  paces  are  exactly  alike,  and  the  |xitient,  instea<l  of  advanc- 
ing in  a  straight  line,  vacillates  more  or  hr^-  wi<lely  to  one  an<l  the  other 
side,  often  bumping  into  neighlxiring  object?. 


afls 
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W'hfii  he  pits  down  he  does  so  with  sudden ness,  a»  if  both  kueesl 
gave  way  too  s<Kjn,  iis  they  often  do.  In  tlic  same  way  lie  can  not  grad-4 
uaJly  lower  liimself  from  the  erect  position  to  a  squatting  attitude,  but* 
drops  suddenly  when  the  kneei^  are  partially  bent.  The  sudden  giving 
way  of  a  knee  sometimes  ciiuses  him  to  lall,  and,  as  a.  rule,  his  attitude 
aD<l  gait  denote  every  effort  to  trust  these  jotntH  as  little  as  possible  and 
to  fix  them  liy  overextension. 

Wheti  the  upper  actremitim  are  markedly  ataxic,  it  is  shown  in  t 
manner  of  grasping  a  small  article,  toward  whieli  the  hand  goes  withi 
wide-spread  fingers,  and  grabs  d<»wn  on  it  as  if  it  might  escape  by  DighCj 
Finally,  walking  liecomes  ini(M)S8ib!e,  and  the  upper  extreniitieH  may  be-5 
come  UHplesa  except  for  wide  and  inexact  movements,      Commonlv  iiic( 


dnu  leg,  EimMwl  ii>a,  h«yjlj   il 


Flu.  IfiS.— Shnirin([  tha  lendeniijr   u  i 


ordination  is  most  marked  in  the  lower  extremities,  but  in  the  cervical  typ 
of  tabes  the  condition  may  lie  mure  pronounced  in  the  arms.  In  a 
these  motor  affections,  however,  muscular  power  is  not  imjiaired.  Il  i 
only  the  uiueculur  sense  that  fails. 

Involuntary  viovenmiU  in  tabes  dorsalis  are  not  common,  but  prolmbM 
are  more  fre<]nent  than  report*  indicate,  as  they  arc  obscured  by 
major  features  due  to  incoordination.  In  the  early  as  in  the  late  ftag) 
they  may  be  observeil  in  some  cases,  and  usually  are  uniform  for  t' 
given  patient.  They  may  cf)nsist  of  a  sudden  invnluntarj-  movement  of 
the  thumb  or  a  finger,  or  the  tuniing  of  the  wrist,  or  the  jerking  of  the 
arm  or  foot.  In  a  case  now  under  observation  the  entire  lower  extrran- 
ity  is  frequently  violently  jerked,  mainly  by  the  tiexors  of  tlie  hip,  and^ 
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these  movements  may  be  repeatcnl  rapidly,  but  irregularly,  for  several 
minutes,  and  even  for  an  hour  or  two  daily,  irre.s[>ective  of  fatigue  or 
position.  Such  movements  liave  been  called  athetoid  by  some,  but  they 
present  nothing  in  common  with  the  true  athetotic,  vermicular  move- 
ments so  common  in  tlie  cerebral  palsies  of  children. 

Palsks. — The  paralytic  features  in  tal)es  are  of  two  orders,  and  are 
to  be  clearly  distinguished  from  the  loss  of  coordinate  power  which 
constitutes  tlie  major  motor  difficulty.  One  is  due  to  the  wasting  of 
the  muscles,  a  result  of  the  involvement  of  the  anterior  horns  of  the 
cord,  usually  appearing  late  in  the  disease ;  the  second  group,  to  which 
attention  is  here  confined,  is  the  result  of  organic  or  vascular  changes 
in  the  cerebrum  or  cord.  They  appear  in  about  one-fifth  of  the  cases, 
and  embrace  hemiplegia,  facial  jiaralysis,  lingual  paresis,  monoplegias, 
laryngeal  palsy,  and  paraplegias,  the  last  being  due  to  fix^l  disturbance 
in  the  cord.  In  addition,  paralytic  drooping  of  the  lid  constituting 
ptosis,  one  of  the  early  manifestations  of  tab(\s,  may  be  mentioned,  but 
will  he  more  fully  described  under  disturbances  of  the  ocular  apparatus. 
The  facial  ])alsy  also  may  be  neuritic. 

A  peculiarity  of  these  palsies,  as  pointed  out  by  Fournier,  who  has 
tabulated  them,  is  their  usual  benign  and  fleeting  character.  They  may 
last  some  days  or  a  few  weeks,  when  they  may  completely  and 
spontaneously  disappear,  but  a  minority  of  the  {mlsies  remain  per- 
manentlv.  Some  of  th(»se  transitorv  cases  undoubtedlv  are  to  be 
referred  to  hysteria,  which  not  infrequently  is  a  complication  of  tabes. 
Tlie  permanent  cases  are  probably  due  to  vascular  or  inflammatory 
accidents  in  the  brain  or  cord ;  in  other  instances  a  neuritis  may 
determine  a  localized  loss  of  power. 

Sensory  Disturbances. — The  sensory  disturbances  in  locomotor 
ataxia  are  among  the  very  (»arliest  to  appear,  and  persist  in  some  form 
or  other  throughout  the  course  of  the  disease.  Tliey  are  rarely  the 
same  in  any  two  patients,  and  may  var>'  almost  infinitely  in  a  given 
case. 

Subjective  8ei}sory  Disturbances, — The  first  group  of  sensor}'  disturb- 
ances are  those  of  a  subjective  nature,  regarding  which  we  have  to  de- 
pend entirely  upon  the  descriptions  of  the  patient.  They  may  be  subdi- 
vide<l  into  those  which  are  intermittent  and  those  which  are  permanent. 
First  and  most  imjwrtant  of  the  intermittent  variety  are  the  so-called 
lightning  painsy  which  are  experienced  in  the  face,  extremities,  or  trunk. 
They  are  described  in  the  most  vigorous  language  and  the  most  strik- 
ing terms  by  these  unfortunate  suiferers,  are  clearly  atrocious  in  char- 
acter, and  are  not  associate<l  usuallv  with  anv  evidence  of  disturbance 
in  the  part  where  they  locate.  Pains  of  a  similar  character,  but  somc^ 
what  less  in  intensity,  and  transitor\'  like  tlio  lightning  pains,  are 
Jannnnting^  boring^  burning,  twisting  sensations  of  a  painful  character. 
In  each  patient  an  attack  of  su(»h  pain  is  likely  to  be  followed  by  a 
similar  attack  in  a  similar  location,  and  these  attacks  or  crises  occur  in 
some  cases  with  a  degree  of  regularity  every  week,  month,  or  year. 
Ordinarilv,  thev  are  attributed  to  rheumatism,  and  it  is  not  uncommon 
for  patients  to  be  treated  for  rheumatic  disturbance  for  montlis  and  even 
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years  before  the  tabetic  nature  of  the  painful  affection  is  clearly  mani- 
fest. A  careful  examination  in  a  case  marked  by  repeated  painful 
attacks  will  almost  invariably  determine  other  evidences  of  tabes.  The 
diagnosis  should  be  made.  Commencing  early  in  the  disease,  they  may 
disapjjear  after  the  ataxia  has  become  prominent,  but  if  they  do  not 
appear  in  the  early  stage  they  are  not  likely  to  appear  later.  In  some 
cases  they  persist  through  the  entire  duration  of  the  disease. 

Another  class  of  subjective  pains  are  associated  with  the  viscera, 
and  constitute  anaJ,  testicular,  ovarian,  urethral,  vesical,  gastric,  laryngeal^ 
and  intestinal  crises,  which  will  be  taken  up  in  the  consideration  of  the 
visceral  disturbances  of  the  disease. 

Tabetics  also  frequently  complain  of  attacks  of  muscular  cramps, 
which,  like  the  lightning  pains,  have  a  tendency  to  come  on  in  gusts, 
and  frequently  com}>el  the  patient  to  take  to  his  bed.  Their  common 
location  is  in  the  muscular  masses  of  the  lower  extremities  or  in  the 
small  of  the  back. 

The  second  class  of  pains  of  the  subjective  order  are  permanent  in 
character,  lasting  weeks,  months,  or  even  years,  perhaps  appearing  and 
disappearing  several  times  during  the  course  of  the  disease.  One  of 
the  most  important  of  these  is  the  girdle  sensation.  The  patient 
describes  it  as  if  he  were  wearing  a  tight  belt,  and  frequently  attempts 
to  relieve  it  by  loosening  his  clothing.  It  may  be  situated  in  the  lower 
portion  of  the  abdomen,  or  at  the  level  of  the  umbilicus,  or  about  the 
chest.  It  is  usually  rather  narrow  in  its  vertical  extent,  but  may  be 
of  considerable  width,  giving  rise  to  sensations  of  an  iron  or  rigid  cor- 
set. An  analogous  scmsation  is  sometimes  felt  in  the  extremities  as  of  a 
bracelet,  or  as  if  the  legs  or  arms  were  w^ound  with  rofie.  Paresthetic 
sensations  of  a  more  or  less  j)ersisting  character  are  described  by  the 
patient  as  the  creeping  of  ants  or  insects,  a  feeling  of  fullness  in  certain 
parts  of  the  body,  especially  along  the  ulnar  border  of  the  forearm  and 
hand,  and  in  the  lower  extremities  below  the  knees.  In  other  cases  the 
sensation  is  that  of  a  cobweb  or  some  light  fabric  upon  the  skin. 

Sensory  Disturbances  Partially  Objective. — Analgesia  is  one  of 
the  commonest  manifestations  of  tabes,  affecting  not  only  the  cutaneous 
extent,  but  the  muscles,  bones,  and  joints.  Even  dislocations  and  frac- 
tures, perforating  ulcers,  and  other  diseases  of  the  deeper  parts,  as  well 
as  of  the  skin,  are  frequently  unattended  by  pain.  Ver}'  often  the 
patient  is  unaware  of  the  analgesia  and  is  surprised  to  observe  that  a 
needle  can  be  thrust  deeply  into  the  tissues  without  giving  ri^e  to  any 
discomfort.  This  loas  of  the  sensation  of  pain  is  frequently  distributed 
in  plaques  upon  the  trunk  and  extremities  without  reference  to  the  onli- 
nary  manifestations  of  the  disease,  and  does  not  spare  the  surface  of  the 
heail.  It  has  a  tendency  to  synmietrv,  aff(»cting  both  upper  extremitic»s, 
both  lower  extremities,  or  the  trunk  bilaterally.  On  the  head,  however, 
there  is  a  tendency  to  a  unilateral  distribution  of  the  analgesia.  On  the 
trunk  the  most  common  location  for  the  analgesia  is  over  l)oth  j)ectoral 
regions,  about  the  uml)ilicus,  in  each  inguinal  region,  and  over  the 
shoulders.  Frequently  these  analgesic  phiijues  are  marked  by  a  hyper- 
esthetic  border.    On  the  upper  extremities  the  analgesia  most  commonly 
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affects  the  fingers  or  the  ulnar  border  of  the  forearm.  In  the  lower 
extremities  it  is  the  sole  of  tlie  foot,  the  heel,  and  the  toes ;  on  the 
thighs  the  inner  surface,  corresponding  to  the  adductors.  The  nerve- 
trunks,  as  the  ulnar  at  the  elbow  and  the  external  popliteal  at  the  head 
of  the  fibula,  are  frequently  found  insensitive  in  very  early  stages  of 
the  disease.  The  testicle  may  also  lose  its  normal  sensitiveness  to 
pressure. 

On  the  trunk  is  frequently  found  what  may  be  denominated  the 
tabdic  cuirass.  In  about  four-fifths  of  the  patients,  even  at  an  early 
stage,  there  appears  a  band  about  the  chest,  which  may  be  most  marked 
on  the  anterior  surface  or  confined  entirely  to  the  pectoral  regions.  This 
area  presents  a  diminished  sensation  to  Umeh  (Laehr,  Patrick,  Bonar). 
Its  outline  above  and  below  is  sometimes  hypcresthetic.  It  varies  in  ver- 
tical width  from  three  or  four  inches  to  an  area  w^hieh  would  be  covered 
by  a  corset,  and  is  sometimes  associated  with  a  ginlling  sensation.  This 
cuirass  distribution  is  not  ordinarily  one  of  analgesia,  but  of  tactile  loss, 
though  it  may  be  both.     Its  limits  are  those  of  the  cutaneous  extent  of 


Fig.  170. — Tabetic  cuirass  of  blunted  tactile  sensation. 

the  spinal  segments,  and  do  not  conform  to  the  course  of  the  inter- 
costal nerves.  These  areas  of  tactile  anesthesia  have  four  princi|>al 
localizations  :  (1)  In  horizontal  ])atches  or  ginlles  on  the  trunk  ;  (2)  the 
internal  surface  of  arms  and  forearms  and  ulnar  bonlers  of  hands ; 
(3)  the  perineal  and  genital  regions ;  (4)  the  outer  margins  of  the  feet, 
outer  sides  of  legs,  and  the  anterointernal  surfaces  of  the  thighs.  They 
are  often  related  ^  to  the  critical  organic  disturbances  of  neighboring 
viscera. 

Hyperalgesia  is  a  common  condition  in  tabes.  It  may  app(iar  in 
plaques  similar  to  those  of  analgesia,  but  has  less  tendency  to  symmetry 
of  distribution  and  is  less  persistent.  These  hyperalgesic  plaques  frt^ 
quently  are  the  foci  of  lightning  ])ains  and  often  apjwar  during  the 
painful  crises.  Hyperalgesia  may  be  found  not  alone  for  the  painful 
stimulus  of  the  needle,  but  for  cold  and  other  sources  of  ])ain. 

ilodifications  of  the  cutaneous  sensations  are  quite  fn^quent.  Com- 
monly the  transmission  of  sensation  from  the  extremities  is  retarded  so 
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that  the  patient,  when  instructed  so  to  do,  does  not  indicate  the  percep- 
tion of  the  pin-prick  upon  his  shin  or  foot  within  a  period  of  thn»e, 
five,  or  even  t(»n  seconds,  or  more.  In  a  general  way  the  retardation 
of  the  transmission  of  sensiition  increases  with  the  distance  of  the  part 
from  the  head,  not  only  because  of  the  distance,  but  from  the  fact  that  the 
extremities  usually  present  the  greater  disturbance  of  sensation,  prol>ably 
owing  to  the  changes  in  the  distid  ramifications  of  the  sensory  ner^•es. 
A  peculiarity  is  that  the  retardation  of  sensation  may  be  diss<K»iated. 
Painful  sensation  may  be  retarded,  while  that  for  touch  is  not,  so  that 
the  patient  feels  the  prick  of  a  pin  immediately  as  a  touch  and  subse- 
quently as  a  pain.  Frequently  patients  are  unable  to  distinguish  the 
character  of  the  stimulating  impression,  recognizing  a  prick  as  a  pinch. 
This,  in  other  words,  is  an  ex])ression  of  the  diminution  of  their  sensi- 
tiveness. Tabetics  may  fail  to  })roperly  locate  the  stimulus, — a  pinch 
on  the  f(K>t  may  be  referred  to  the  knee  or  to  the  opposite  f(K)t.  In 
general,  the  tac^tile  sensations  are  abolished  later  and  to  a  less  degn*e 
than  sensations  of  pain,  but  they  are  also  frequently  modified,  and  this 
gives  rise  to  additional  difficulty  in  locomotion.  The  patients  express 
themselves  as  having  a  feeling  of  walking  u|M)n  a  thick  caq^et,  ujwn 
cushions,  upon  rubber,  or  other  yielding  substances. 

It  may  be  found  that  a  stimulus  not  at  fii'st  recognized  is  appre- 
hended upon  being  repeate<l  a  few  times  with  some  rapiditj',  the  smmma- 
Hon  of  eifects  being  competent  to  reach  a  sensorium  cut  off  from  a 
single  impulse.  Agjiin,  a  stimulus  at  first  comj)etent  may,  upon  repe- 
tition, fail  to  rouse  the  sensorium  by  exhaustion  ap])arently  of  the 
conducticm  apj)aratus  which,  after  a  short  interval  of  rest,  again  resjHmds 
to  the  original  excitation.  Even  the  syringomyelic  diHSociation  of 
cufniifows  sensibility  has  been  encount<?red  in  tabes. 

In  all  cases  it  is  necessary  to  use  the  utmost  caution  in  making  tests 
of  sensation,  as  already  indicated  in  Part  I.  Some  allowance  also  must 
be  made  for  the  intelligence  and  temperament  of  the  given  j>atient. 

Disturbance  of  the  Reflexes. — The  knee-jerht  are  lessened,  un- 
equal, or  more  frequently  abolished,  and  that  at  an  early  stage  of  tabes, 
in  at  least  nineteen  out  of  twenty  cast\s.  The  lost  knee-reflex,  often 
called  WestphaP'^  Hign,  must  be  sought  with  great  care,  but  in  no 
instance  should  the  patellar  reflex  be  considered  extinct  unless  the  plan 
of  reinforcement  and  all  precautions  an*  taken  to  elicit  it.  It  may  also 
be  well  to  recall  that  it  is  diminished  in  advanced  age,  in  sleep,  by 
fatigue,  in  exhausting  illness,  and  by  any  condition,  such  as  a  jieripheral 
neuritis,  that  destroys  the  afferent  and  efferent  paths  or  the  spinal 
center.  It  is  also  ix)ssible  that  ven'  rarelv  a  healthv  adult  niav  l)e 
found  without  a  knee-jerk.  The  other  tendon-reflexes  may  or  may  not 
be  affected,  but  the  Achilles  reflex  ordinarily  fails  with  the  knee-jerk. 
Those  in  the  uj>per  extremity  fail  when  the  cerv'ical  cord  is  involved. 
The  sriperfiinnl  reflexes,  such  as  the  plantar,  al)dominal,  dorsal,  and 
scapular  are  variable.  The  iri^s  reflex  to  light  is  usually  abolished  early, 
but  will  be  considennl  later  with  the  disturbances  of  certain  otlier 
organic  reflexes,  including  the  cremasters. 

Disturbance  of  the  Visufiil  Apparatus. — Both  the  external  and 
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internal  portions  of  the  ocular  mechanism  are  frequently  ini[>aire<l  in 

tabes. 

l%e  Extriimc  ilusdea. — Ptosis  and  squint,  usually  unilateral,  sometimes 
bikiteral,  are  of  common  occurrence  in  the  preatiixic  as  well  as  in  the  later 
stages  of  locomotor  ataxia.  They  may  be  and  often  are  temporary  and 
fleeting,  almost  momentary,  but  show  a  marked  tendency  to  recur 
and  occasionally  are  permanent.  Careful  questioning  will  ccjmnionly 
recall  to  a  tabetic's  mind  some  such  ocular  experience.  Its  tem[)orary 
character  is  the  best  evidence  of  its  tabetic,  we  may  even  say  of  its  syphi- 
litic, nature.  Any  of  the  extrinsic  muscles  of  the  eye  may  be  selected  by 
the  disease,  but  those  under  the  control  of  the  third  cranial  nerve  show 
more  than  their  due  proiwrtion  of  paralytic  disturbances.  They  may  be 
^rradually  invaded,  and  a  progressive  external  ophthalmoplegia  results 
with  permanent  disability.  Lcwnmaiion,  cxoplUlialmoSy  enophthalmosy 
ntfstoffinuSf  and  reduced  ocular  tetision  on  one  or  both  sides  has  been 
noticed  in  rare  instances. 

The  pupils  are  affected  in  the  great  majority  of  tabetic  cases,  and 
furnish  some  of  the  earliest  and  most  important  diagnostic  symptoms. 
Ever}'  possible  pupillary  modification  may  be  encoimtered  in  tabes, — 
mequnlityj  irregularity ,  imosisy  mydriasisy  slugr/ishiiesSy  loss  of  Ugld  refleXy 
loss  of  aecommodrfHon  refleXy  loss  of  reflex  to  pniuy  and  absolute  iridoplegia. 
There  is  only  one  other  disease  that  has  a  parallel  in  this  matter  of 
pupillary  disturbance,  and  that  is  paretic  dementia.  The  analogy,  if 
not  identity,  of  these  diseases  has  been  sufficiently  indicated.  These 
various  pupillary  disorders  may  l)e  combintnl  in  any  and  everj^  way. 
Sluggishness  of  the  pupils  to  light  and  slight  inequalities  and  irregular- 
ities of  outline  are  usually  encountered  very  early  in  the  disease.  Later, 
contracted  pupils  still  responding  to  accommodative  efforts  but  not  to 
light,  constituting  the  Robertson  pupillary  sigUy  are  noted,  and  still  later 
\o$s,  of  reflex  to  {lain,  and  eventually  complete  iridoj)legia,  with  or  witli- 
ont  paralysis  of  accommodation,  is  often  found.  Dilated  jnipils  may  be 
sobsequently  contracted,  but  pupils  once  contracte<i  to  an  extreme  degree 
very  rarely  dilate  widely  again.  The  fixed  pupils  of  tabes  resist  agents 
that  ordinarily  control  the  pupillary  muscles,  and  if  forced  from  their 
abnormal  pn>porti(ms,  as  by  belladonna,  return  to  them  only  after  sc^v- 
eral  weeks.  The  dissociation  of  the  light  and  accommodative  reflex  is, 
perhaps,  the  most  important  of  all  ocular  symptoms,  and  appears  early 
in  over  one-half  of  all  cases.  Over  seventy  per  cent,  of  tabetics  show 
some  pupillary  disturbance. 

The  optic  nerve  degenerates  in  about  ten  ])er  cent,  of  tab(»tics,  and 
appears  in  those  jxitients  who  have  shown  ocular  psdsies  much  more  fre- 
quently than  in  others.  The  optic  atrophy  is  usually  bilateral,  but  has 
a  tendency  to  attack  the  left  eye  first,  so  that  it  may  ap]H»ar  more  intense 
on  this  side.  Its  natural  termination  is  in  blindness.  In  rare  instances 
it  «>m(»s  to  a  standstill,  or  even  rece<k»s  a  trifle.  It  may  cause  blindness 
in  a  few  months,  or  many  years  may  be  required  for  the  extinction  of 
sight  As  a  matter  of  fact,  the  optic  atrophy  may  have  advanced  to  a 
considerable  development  before  the  patient  notices  any  visual  impjiir- 
ment     The  order  of  symptoms  is  usually  :  (1)  A  contraction  of  the  color- 
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fields,  gref n,  re(l,  and  blue  fiidiiig  in  the  order  nunied ;  (2)  the  fumi-field 
sliriiiks,  and  (:t)  visiun  begins  to  dimittish.  Tlie  retraction  of  the  field 
is  ummlly  must  pronounced  on  tlie  tcnijKtral  gide,  but  nmy  be  irregularly 
concentric.  In  occoHioual  iustanccit  heniiaiiupia  or  qiuidrant  defects  Imve 
been  observed,  and  even  central  scot«tniatu.  Thejie  [tartial  fields  are, 
perha[>s,  properly  attributed  to  a  retn)bulbar  neurititi.  The  eliamcter- 
istic  opiitlialmoscopic  picture  from  the  first  shows  a  bhincliing  of  the 
papilla,  wliich  becomes  grayish  or  bluish-white  and  peiirly.  Its  border 
is  sliarply  defined,  and  sometimes  it  is  stippled  by  the  cribrifomi  mark- 
ings. Eventually  the  vessels  diminish  in  size,  first  the  arteries,  then  the 
veins. 

Optic  atrophy  may  be  a  very  early  tabetic  state,  and  usually  appears 
either  before  or  during  the  early  [wrtion  of  the  ataxic  stjige,  while  the 
patient  is  still  walking  tUirly  well.     It  is  a  clinical  fact  of  nmch  value 


fliat,  as  a  rule,  the  cases  developing  optic  otropliy  early  do  not  show 
much  ata^fia,  and  the  loc<)motor  difficulties  are  only  those  of  blindness. 
When  appearing  in  the  ataxic  staj^  then;  is  little  or  no  further  inerease 
of  incoordination,  and  in  certain  cases  the  ataxia  almost  or  quite  disap- 
pears.    Bene<Iil<t  says  it  invariably  subsides. 

Auditory  Symptoms. — Morpnt^  '  has  shown  that  eighty  per  cent, 
of  tabetics  present  auditory  defects  which  may  ap|>ear  early  or  lato  in 
the  disease. 

The  auditory  nerve  is  subject  to  a  degeneration  similar  to  that  noted 
in  the  optic  aii<l  almut  as  frequently.  In  other  instances  the  disturliiiiice 
is  in  the  middle  or  external  ear.  The  imfiairment  of  hearing  is  frequently 
insidious  and  extremely  ."low  in  reaching  a  complete  degree,  but  in  some 
cases  comes  on  witli  nijiiditi.'  or  even  abnqrtly.  It  is  usually  bilateral 
and  may  be  more  niarkwl  on  one  side  tlian  u]K>n  the  other.     The  dis- 

'  "Arehiv.  r.  Ohn-nheilk.,"  1890. 
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tinction  between  disease  of  the  nerve  and  disease  of  tlie  conduction 
apparatus  depends  upon  the  results  of  Rinne's  test  (see  p.  G3). 
Weber's  test,  which  consists  of  placing  tlie  handle  of  a  vibrating  tuning- 
fork  on  the  vertex,  enables  the  patient  to  thus  hear  the  note  better  in 
cases  of  middle  or  external  ear  disease  than  when  the  nerve  is  aifected. 
The  disease  of  the  middle  ear  is,  perliaps,  sometimes  of  a  dystrophic 
sort 

Many  tabetics  are  troubled  with  tinnitus  and  vague  subjective  audi- 
tory sounds.  Others  liave  constant  or  paroxysmal  attacks  of  aural 
redigo  that  may  be  sufficiently  severe  to  provoke  vomiting  and  great 
prostration.  Auditory  hyperexciiabUity  to  electric  currents  was  found 
by  Marina  ^  in  eight  out  of  eleven  cases  of  tabes,  which  further  indi- 
cates the  frequency  of  disturbance  of  the  auditory  apparatus  in  locomotor 
ataxia. 

The  sense  of  smell  and  of  taste  have  also  been  found  impaired  in  rare 
cases,  even  to  the  point  of  complete  loss.  A  careful  examination  for 
similar  defects  in  all  cases  would  probably  show  them  to  be  somewhat 
common. 

Visceral  Disorders. — ^The  visceral  features  of  tabes  are  among  the 
most  interesting  and  constant  manifestations  of  the  disease,  and  among 
those  most  frequently  overlooked  and  misinterpreted  by  the  physician. 
They  consist,  for  the  most  part,  of  paroxysmal  attacks  attended  by  pain 
and  disturbed  function  of  some  viscus,  as  the  stomach,  intestine,  or 
bladder,  and  are  called  tabetic  crises.  Other  visceral  disorders  are  of  a 
continuous  character,  and  are  attributable  to  imj>airment  of  the  nervous 
and  vasomotor  control  of  the  parts.  Though  any  viscus  may  be  affected 
in  tabes,  the  crisis  features  for  the  given  patient  are  usually  limited  and 
uniform  in  their  manifestations. 

The  Stomach. — Gastric  crises  in  tabes  are  very  common.  They 
are  characterized  essentially  by  pains  and  vomiting.  The  pains  are 
located  in  the  pit  of  the  stomach  and  often  radiate  in  various  directions. 
They  are  occasionally  referred  to  the  heart ;  indeed,  angina  pectoris 
may  ap|)ear  with  them.  They  are  intense,  and  sometim(»s  so  severe  as 
to  seem  unbearable,  and  may  actually  cause  insensibility.  Sometimes 
they  strike  through  to  the  back  or  flash  into  tlie  flanks  and  through  the 
abdomen.  The  vomiting  is  repeated  and  intractable.  Sometimes  it  is 
attended  with  excessive  straining,  and  again  the  gastric  contents  are 
ejected  with  very  slight  eructative  efforts.  The  vomit  us  at  first  consists 
of  undigested  food  and  then  of  gastric  mucus  in  large  amounts,  and 
finally  of  bilious  mucus  in  the  protracted  attacks.  The  vomiting  is  fre- 
quently repeated,  only  a  small  amount  being  ejected  at  a  time  after  the 
first  efforts.  The  slightest  ingestion  of  food  or  liquid  of  any  sort 
promptly  provokes  a  rcfx^tition  of  the  emesis.  Sahli,  Hoffman,  and 
others  have  shown  that  there  is  hy]x»raeidity  due  to  an  increase  of 
hydro(*hloric  and  lactic  acids,  most  markwl  at  the  beginning  of  the 
attack  and  gradually  diminishing  as  it  j)r(K»eeils. 

The  gastric  crisis  is  usually  attended  by  a  state  of  markcnl  prostra^ 

1  **Archiv  f.  Psych.,"  t.  xxi,  p.  15(5. 
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turn  tliat  may  even  recall  the  collapse  of  the  algid  stage  of  cholera  and 
is  usually  ecjual  to  that  of  severe  seasickness.  The  {mticnt,  cold, 
blanclunl,  anil  covered  with  profuse  perspiration,  presents  the  ap]K»ar- 
ance  of  severe  shock. 

(iastric  crises,  like  all  the  critical  manifestations  of  tabes,  are  of 
sudden  ouHct  and  abrupt  tennbwiion.  They  may  hist  an  hour  or  two,  or 
Sijveral  days  or  wwks  without  intermission.  In  spite  of  the  great 
thirst  that  attends  prolonged  attacks,  the  smallest  amount  of  liquid  is 
not  tolerati^l  by  the  stomach,  and  alimentation  j>cr  m  is  out  of  tlie 
question.  Suddenly  the  patient  may  feel  hungry,  the  pains  may 
abruptly  cease,  and  both  food  and  drink  may  be  taken  freely  without 
further  disturbance. 

Gastric  attiicks  often  occur  in  the  preataxic  stage  of  iK)sterior 
sclerosis  and  are  attributed  to  all  sorts  of  indig(*stion,  but  it  is  difficult 
to  identify  any  actually  determining  cause.  They  sometimes  t)ccur  but 
once  in  a  given  case.  Onlinarily,  they  are  reiHMited,  and  sometimes  with 
regularity,  every  few  weeks  or  months,  or  even  daily.  After  several 
years  they  may  diminish  in  frequency  and  definitely  cease,  or  they 
may  persist  throughout  the  entire  course  of  the  disease.  They  may 
even  pmvoke  a  fatal  termination. 

VariatioiM  arc  not  unconmionly  encountered  in  which  the  gastric 
crisis  may  be  imattendcd  by  nuich  psiin  or  the  jKiin  may  be  excessive, 
and  vomiting  slight  or  absent.  They  may  closely  simulate  hejmtic  or 
nephritic  colic,  or  l>e  marked  most  by  the  generation  of  an  extn»me 
flatulencv. 

The  intestine  is  often  disturlnnl  in  tabes.  In  some  cases  there  is 
jKjrsistent  causeless  diarrhedj  marked  by  frecjuent  slight  lieiuid  st<M)ls,  not 
attemUKl  by  colics  or  pain.  In  other  instances  couHfipation  is  Ixyond 
control  and  focal  accumulations,  apparently  even  above  the  colon,  csuise 
distressing  and  j)ersistent  com])laint.  Intestinal  or  rectal  tenefainut 
occ4isi(>nally  drives  the  ])atient  almost  distnicted.  There  is  a  constant 
desire  to  defecate,  but  efforts  are  abortive,  or  only  result  in  a  snndl 
jxissage.  Tlie  repejited  imjwnitive  (character  of  these  attacks,  with  their 
apparent  causelessness,  should  serve  to  distinguish  them,  A  rectal 
examination  is  usually  n(»gative.  In  many  lat(»  cases  the  anal  Hphineter 
is  inconijH'tent  to  retain  fluid  l)owel-C(»ntents  (»r  injections. 

The  urinary  apparatus  prestnits  s(»me  of  the  earliest  indications 
of  tabes.  Among  the  first  symptoms  is  a  dijfieultji  in  «//(/•//«// the  uri nan' 
dischi»rge  and  in  vomphivhi  enteuatiny  the  bladder.  This  condition 
must  be  intelligently  investigated,  as  it  may  escjipe  the  jMitient's  atten- 
tion or  b(»  deemed  of  no  significance.  Asa  rule,  tabetics  have  to  make 
forceful  alMlominal  expulsiv*'  efforts  to  complete'  micturition,  and  in  some 
cases  this  is  aided  by  pressing  the  hands  deeply  into  the  lower  belly- 
wall.  Not  inrre(iuently  after  protracted  waiting,  the  feeble  stream  sud- 
denly ceases  to  flow,  or  after  the  act  is  thought  to  Ix'  complet(Kl  a  small 
amount  of  unn<»  wets  t]»e  clothing.  (/omplete  nienthn  is  rarely 
encountered,  but  daily  ciitlieterization  may  be  re(jnire<l  in  some  cases. 
Similarly  j)artia]  or  eom])lete  hienuilneiwv  is  n»<*t  with,  l)ut  what  is  more 
connnon  is  an  inability  to  control  the  flow  of  a  few  drops  or  more  of  urine 
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if  the  slightest  desire  to  urinate  arises,  or  even  the  thought  of  it  occur. 
Very  frequent  urination  may  ho  due  to  a  weak  Hphinder  or  to  ci/fitUU, 
which  often  arises  fn)ni  retention. 

The  character  of  the  urine  in  tabes  is  frequently  altered.  Gh/cosuria 
is  somewhat  common  among  tabetics.  The  hereditary  relation  of  tabes 
and  diabetes  has  been  alreiwly  touched  upon.  The  medullary  lesions  of 
tabes  may  stand  for  something  in  this  n^lation.  In  some  cases  there  is 
a  qaanfitaiive  duiunuUhn  of  the  urea,  or  phosphates,  or  chlorids.  Scmie- 
times  the  quantity  of  urine  is  notably  lessened,  sometimes  greatly  in- 
creased in  a  paroxysmal  manner. 

The  mucous  lining  of  the  urethm  and  the  bladder  may  be  insensitive, 
but  that  does  not  prevent  their  being  the  seat  of  atrocious  painful 
attacks  that  constitute  vesical  criseSy  or,  extending  to  the  lumbar  regions, 
suggest  the  term  nephritic  crises.  During  such  attacks  the  patient  is 
constantly  tormented  with  the  desire  to  urinati*,  but  fails  to  express 
more  than  a  drop  or  two  at  a  time.  Mt^ntime  the  colicky,  darting, 
intense  {>ains  about  the  neck  of  the  bladder  and  down  the  urethm  or 
thiglis  may  give  rise  to  intense  suffering.  Lightning  })ains  in  this  region 
are  not  infrequent^ 

The  erenerative  functions  fre<piently  undergo  mo<lifications  in 
tabes.  In  over  one-half  the  cases  there  is  a  loss  of  sexual  appetite  and 
more  or  less  impotence.  Erections  eitluT  completely  default  or  are  i)ar- 
tial,  and  ejaculation  does  not  take  place.  Impotence  may  develop  very 
early,  and  frequently  is  the  first  symptom  to  attract  the  ]>atient's  notice. 
In  a  majority  of  these  cases  there  is  an  early  genital  excitement  that  has 
sometimes  led  to  sexual  excesses  and  has  ])erhaj>s  contribute<l  to  the 
idea  of  the  causal  nMe  of  such  practices.  The  same  thing  is  seen  in 
general  pjiresis.  Other  reflexes  than  the  genital  may  be  (exaggerated  in 
the  initial  period  of  tabes,  as  witness  the  increased  kne(»-jerk  that 
appears  in  very  exceptional  instances,  and  the  spasmodic  action  of  the 
bowels,  rectum,  and  bladder. 

With  the  loss  of  generative  aptitudes  in  tiibes  we  usually  find  a 
diminution  or  complete  extincti(m  of  the  cremastet^e  rejtex.  As  there  is 
a  loss  of  appetite  these  patients  make  no  complaints,  contrasting  sharply 
thereby  with  the  sexual  neurasthenic?,  whose  crema,ster  also  is  likely 
to  be  extremely  active.  In  the  same  tabetic  condition  the  hnlhoc/irernous 
reflex  of  Onanoif,  or  the  r/W/e  re/lex^  as  it  is  (?alled  by  Hugh(js,  is 
usiudly,  if  not  always,  absent.  To  secure  this  reflex  the  index-finger 
of  the  examiner  is  firmly  placed  over  the  bulbar  portion  of  the  urethra 
at  the  angle  of  the  scrotum  and  perineum,  and  the  nuiex>us  membrane  of 
the  corona  glandis  lightly  pinched.  The  palj)ating  finger  will  distin- 
guish the  contractions  of  the  bulbocjivernous  and  ischio(»avernous  mus- 
cles. This  reflex  is  sjiid  to  be  invariably  present  in  healthy  males, 
and  even  in  other  ner\x)us  diseases,  whenever  complete  erection  is 
possible. 

Testicular  analgesia  has  Iwen  already  mentioned.  It  is  ])resent  in 
about  four-fifths  of  all  tabetics,  and  is  not  infrequently  attended  by 
atrophy  of  the  testicle. 

In  female  tabetics  there  are  analogous  changes  in  the  sexual  sphere. 
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In  both  80X08  tlic  ^onitiil  orgiins  are  occasionally  the  site  of  painful 
crises  that  are  connnonly  niisunderstood,  es|)ecially  as  they  are  prone  to 
(xjciir  in  the  proataxio  stage  of  the  disease. 

The  Respiratory  Apparatus. — IfypereMhema  and  anedh&sia  of  the 
soft  palate  and  diminution  or  increase^  of  pharyngeal  and  laiyngeal  sen- 
sibility may  be  found  s(?parat(»ly  or  variously  combined  in  cases  of  loco- 
motor ataxia.  OpjHinheim  has  described  pharyngeal  ciificSf  consisting 
of  rapidly  repeate<l,  noisy,  and  very  painful  swallowing  efforts  tliat  are 
involuntary.  They  last  from  a  few  minutes  to  a  half-hour  and  are  at^ 
tended  by  some  facial  cyanosis  and  abundant  pi^trspiration.  The  writer 
has  observed  them  in  a  ease  with  progressive  involvement  of  the  cranial 
nuclei. 

L(uynf/e<U  cri^te^  are  tolerably  common  in  tabes  and  vary  greatly  in 
degree  and  intensity  in  different  cases.  Sometimes  there  is  a  no\«y, 
cn)upy  inspiration,  to  which  a  cough  may  be  added  that  strongly  sug- 
gests whooping-cough.  There  is  more  or  less  dyspnea,  pain,  anxiety, 
and  depression.  In  some  instances  the  dyspnea  seems  to  be  absolute 
and  the  patient  falls  suddenly,  cyanotic,  unconscious,  and  convulsed. 
After  a  few  moments  the  lar\'ngeal  8{)asm  yields  and  full  consciousness 
immediately  returns.  This  fonn  of  laryngeal  crisis  has  been  called  the 
Uirym/edl  droke  by  Charcot. 

In  patients  subject  to  these  crises  they  may  be  provoked  by  slight 
irritation  of  the  lar)-ngoal  mucous  membrane,  by  mechanical  or  other 
means,  and  in  some  instances  by  pressure  of  a  sensitive  point  on  the 
side  of  the  neck  betwei^n  tlie  lower  border  of  the  larynx  and  the  stemo- 
mastoid.  Like  other  tabetic  crises,  they  may  augment  in  severity  or 
gn)W  loss  intense  as  time  jmisscs,  and  they  have  the  same  tendency  to 
recur.  They  nmy  cease.  Though  giving  rise  to  alarming  symptoms, 
they  are,  onlinarily,  without  danger  in  themselves.  They  appear  to  be 
due  to  unusual  sensitiveness  of  the  larjmgeal  surfaces. 

Ijin/iif/eal  paMen  are  ene^)untered  in  tabes  and  may  or  may  not  be 
attendcnl  by  larj'ng<»al  crises.  The  {lalsy  may  affect  any  of  the  laryn- 
geal groups  of  nnis<Oes  on  one  or  both  sides,  but  seems  to  exercise  a 
prefen^nee  for  the  dilators.  C-orresjKmding  respiratory  and  vocal  symp- 
toms follow.  The  nerves,  r(M)ts,  and  bullmr  centers  have  been  found 
variously  degenerated,  and  the  mus<»l(»s  themselves  secondarily  atrophied. 
KronchidJ  uttnckH,  niarke<l  by  spjisuHMlic  cougli  and  respiratory  dif&culty, 
are  rarely  eneountercKl. 

The  Vascular  Apparatus. — Taking  into  view  the  fact  that  syph- 
ilis is  one  of  tlu^  commonest  causes  of  vascular  deformitit>s  and  disease, 
the  frcMjueney  of  arterial  s(^lerosis  and  cardiac  abnormalities  in  loco- 
motor ataxia  is  not  surprising.  Aside  from  the  cerebral  vascular  acci- 
dents arising  fnun  this  source,  angina  {wetoris,  associated  sometimes  with 
giustrie  crises,  is  eneounten^il.  Va/nilar  (lineai^e,  affecting  l)oth  the  mitral 
apparatus,  usually  in  th(»  form  of  insufficiency,  and  the  aortic  valve, 
mainly  by  stenosis,  is  found  with  eonsidcTable  frequency.  In  300  crises 
Limbach  ^    found    mitral    insufliciencT  alone   in   2    cases:  with    aortic 

1  "Deutsch.  ZiMt.  f.  Nervenheilk.,"  1895. 
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Bteousis  mux;  2  cases  of  Bdrtie  inauffideiu-j'  were  noted,  1  of  aortic 
insuffioieiicj"  aiid  stenosis,  ami  1  ain:ur)'Bm  of  the  aorta, — 7  in  all,  and 
all  aypliilitic.     A  rajud  pulse,  from  100  to  120,  is  not  uncommon. 

Trophic  DisorderB. — The  disturbance  of  nutrition  in  tabes  finds 
•thiiK  niiiiiife-iiiiiiKi  in  nearly  every  case,  and  tliere  is  no  tissue  or  struc- 
lure  that  may  not  be  affecte<l.  Tlie  great  majority  of  tabetics,  and 
prrlinps  all  in  the  later  stages,  show  a  depravity  of  the  general  nutrUion 
thai  can  not  be  explained  by  their  physical  inactivity',  by  pains,  or  by  a 


aj-philitic  cachexia.  In  the  preataxic  and  ataxic  stages  the  general 
raaliiiitriti'in  is  fro'|iiently  well  marked,  but  exeeptioually  the  tabetic  is 
plump,  riuldy,  and  appiirenily  vigorous. 

OBseous  System. — On  the  part  of  the  skeleton  tabetic  dystrophy 
presents  two  striking  elinieal  manifestations, — ttpontfineoiw  fntdures  and 
ilifittixiphi''  nrthrnjvdliicH. 

Spontaneous  fractures  in  tabes  are  more  frequent  than  might  be 
8lippose<l,  as  they  ai-e  not  by  any  means  always  referred  to  their  proper 
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origin.  It  would  jij)|)ear  that  tlioy  are  more  common  among  women 
than  in  men.  They  may  oecnir  in  the  very  early  stages  of  j)08terior 
sclerosis,  during  the  ataxic  stage,  or  in  th(»  last  phase  of  the  disease 
Their  most  frequent  site  is  the  femur,  es])ecially  the  shaft ;  the  Ieglx)ne8, 
and  those  of  the  forearm  ;  but  any  long  bone  may  pres<»nt  this  accident, 
and  even  the  vertebral  iKnliesarc?  sometimes  thus  aifected.  The  fractures 
may  be  repeale<l  or  multiph;  in  the  same  subject.  8i*i)anitions  of 
epiphyses  and  of  the  bony  insertions  of  nmseles  are  also  encountered. 

TalK»ti(;  fractures  are  marked  by  the  practit^al  alienee  of  jxtin  in  the 
attwted  part,  and  by  the  usually  insifpnjirant  forcw  that  occasicms  them. 
They  have  Ibllowed  merely  the  cmssing  of  the  kmH.»s  or  have  taken 
place  while  the  patients  have  been  calmly  walking  on  a  smooth  surface. 
Union  takes  place  readily,  but,  owing  to  the  lack  of  jMiin,  which  ordi- 
narily reinforces  the  innnobilization  of  the  parts  by  splints,  movements 
of  the  limb  are  not  inhibited.  Hhoiienimj  and  extensive  callus  are  the 
natural  results. 

The  bones  in  tabt^s  and  paretic  dementia  pres<'nt  a  certain  fraf/ifity 
which  lays  tliem  liable  to  fnicture  intra  ritam.  To  the  naked  eye  they 
often  j)resent  a  porositt/  and  a  shrinking  of  the  comjmct  substance,  with 
an  incre4tsfd  spoju/iness  of  the  more  oi>en  structures  and  sometimes  an 
enlarg(*ment  of  the  meduUar}'^  cmial.  Microscopicidly,  the  Haversian 
canals  are  dilated  and  scmie  (hralrijieation  is  evident.  The  odeobla^s 
are  shrunken  and  sometimes  show  fatty  degenc^niticm,  while  the  mwlul- 
lary  substances  is  increased  to  an  amount  corresjwnding  to  the  diminisluKl 
osteal  portion.  This  results  in  an  inversion  of  the  ordinarj'^  nitio 
between  the  organic  and  inorganic  elements.  Normal  Inmes  are  alx)ut 
two-thirds  inorgjinit*  substance ;  tabetic  bones  are  almut  Uco-thirds 
organic  matter.  In  other  wonls,  these  lK>nes  present  a  rarifyiny  osteitis. 
By  some  this  is  atlribut<»d  to  changes  in  the  nutri(»nt  artery  and  nerve, 
which  have  been  found  sclerotic  and  neuritic.  For  others  the  lesion 
is  a  manif(»station  of  the  trophic  disturbance  arising  from  nuKlificaticm 
of  trophi<*  cells  in  the  spinal  gjuiglia  and  cord. 

Tabetic  Arthropathy. — One  of  the  (»arly  f(»atur(»s  of  taints  is  an 
abnormal  ntnf/e  of  joint-motion.  This  may  be  observed  even  in  the  pre- 
ataxie  stag<*,  but  is  usually  developed  after  ineoonlinati(»n  has  api)ean^l. 
Putnam'  was  among  the  first  to  call  attention  to  the  fact  that  the  joints 
in  tabetics  could  he  forctnl  into  extreme  flexion  or  extension  without 
producing  nnich  or  any  ])ain,  and  attributed  the  fact  to  analgesia. 
Friinkel  and  Faun*,^  in  a  fuller  study  (»f  the  matter,  show  the  extreme 
range  of  motion  that  is  customarily  found  in  the  joints  in  this  disease. 
They  found  that  in  locomotor  ataxics  the  foot,  wrist,  elbows,  and  fingers 
are  similarly  atleeted.  Their  patients  <'ould  execute  at  the  first  attempt 
the  "  si)lit "  attitude  that  acrobats  only  attain  by  years  of  practice. 
They  attril)Uie  this  abnormal  flexibility  to  muscular  and  joint  analgesia 
in  part,  but  ])rincij)ally  t<»  a  loss  of  the  muscular  tone.  This  comlition 
of  the  joints  places  them  at  a  certain  disulvantage,  so  that  the  joint- 
surfaces  are  not  properly  coai)ted  and   ligamentous  stretching  is  often 

^  "  Boston  Mccl.  an«l  Sur*:.  Jour.,"  Aiijj.  2J).  1895. 
2  "Nouv.  Icon.  delaSalpetriere,"  July,  1896. 
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induced.  Taken  with  the  incoonlination  of  movemoul,  tlicrc  U  little 
doubt  that  tlie  joiiit-s  are  subjected  to  truuiiiat!c  tu'istings  and  shix-ks 
that  might  lead  to  articular  mischief.  In  addition,  there  ii«  [ircKont  the 
trophic  disturimnce  tliat  givt-s  rise  to  fraplity  of  bones,  and  out  of  it  all 
arbes  the  tnbtiir  or  Oiarcof"  jmiil.  Its  frequency  in  .lyringomyelia 
wlds  force  to  the  belief  that  the  spinal  lesion  is  the  principal  cause,  tiie 
traumatism  the  excitant. 

A  tabeik  arthmpatkif  is  marked  at  first  by  (1)  rapid  or  even  md- 
rfcn  oasrf,  (2)  entire  orncarly  entire  «iw/>cc  (y/wi/n  and  tend  ernetw,  and  (Jt) 
«normoH»  eicefUn^/  of  the  adjoining  jiarts.  The  patient,  while  walking 
or  asing  a  member,  may  notice  a  sluiq)  cracking  in  a  joint  and  tin<l  that 
the  limb  feels  hea\y  and  more  umnanagLuble 
than  usual.      Shortly — that   is,  in  the  course  /■  -^ 

of  a  few  days — not  only  the  joint,  but  the 
entire  segment  of  the  limb  is  greatly  swollen. 
TluTi  swelling  may  he  the  first  tiling  to  attract 
attention.  The  parts  are  found  tense  but  cool, 
and  devoid  of  redness  and  tenderness.     The 

swelling  is  extreme,  but  not  boggj',  and  does 

not  pit  on  pressure.  Movements  of  the  joint 
and  its  employment  in  no  way  iiiconvenicn(% 

the  patient.     In  fuvorable  cases,  after  a   little 

time,   the   swelling   subsides   and   all   trouble 

disapjiears   exceirt   a   little   thickening    alK>ut 

the  joint  and  some  creaking  in  the  artieiila- 

tioa.     There  is,  however,  a  great  tendency  to 

the  recurrence  of  n^ravated  and  more  histiiig 

attacks.     In  necerer  mtieit  the  swelling  does  not 

disap])ear  so  promptly,  but   becomes   circum- 

8eril)e<l  about  the  joints  in  a  more  or  less  t/fob- 

iilar  form,  and  the  joint-surfaces  as  well  as 

the  ligamentous  structures  undergo  (/iw'«/<!yc«- 

thtt.    Finally,  the  limb-segments  may  be  united     ^'hv  ™,ilj.eiin-niii  isou  iiw 

only  by  soft  tissues  tJiat  permit  paink^s  motion     »i"ij.  u.  cmreut). 

anil  circumduction  in  ever}'  direction.     Added 

to  the  joint-changes,  we  may  have  siiontaneous  fractures,  epiphyseal  se|>a- 

rations,  suppuration,  and  even  the  pnitmsion  of  the  bones  througli  tlie 

gkin.     Ohl  tal>ctic  joints  present  merely  a  Img  of  lH)ne-fr!ignieiits  where 

articulations  were  formerly  located. 

In  132  cases  Kre<lel  found  arthrojKktliies  occurring  21   times  in  the 

prodromic  or  preabixic  stiige,  38  times  Iwtween  the  first  iumI  fifth  year 

of  the  disease,  32  times  from  the  fifth  to  the  tenth  year,  and  41  times 

after  the  tenth  year.     They  occur  in  3  or  4  jkt  cent.  <ii'  all  eases,  and 

more  frequently  in  women  than  in  men. 

The  locaihaiion  of  joint-<liseasc  in  taljes  is  mtiinly  in  the  liirge  Joints, 

but  no  articulation  is  exempt.     Flatow  collected  139  cases,  in  41   of 

which  there  were  bilateral  artlimpathies.     The  order  of  friqiienev  was  as 

follows  :    knee,   fiO  ;    foot,  3!)  ;    hip,  38  ;    shoulder,   27  ;  ell«>w,  hand, 

fingenj,  and  maxilla,  4  to  (j  times  each. 


.    l7».-TBliftlr    anhiD. 
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Upon  motion  of  tlicsc  joints  the  i^prndes  are  found  dilated,  oA«n 
ruptured,  mid  in  old  cams  comjilctcly  dcntroyod.  The  ligamenis,  (.■spe- 
cially those  witliiii  tlie  joints,  att  at  tlic  knee  and  hip,  are  diHcaficd  or 
have  diflapjx-arcd.  The  mpxiivii^  tnetnbrnne  ia  thick,  rougli,  and  oAen 
adherent  to  the  t^urroiuuling  parts ;  later  it  may  be  ahwcnt.  It  may 
contain  bony  particles  and  osseous  nodules.  T\\e  joint-ftutd  is  thin  and 
clear  or  yellowish  and  exc<^>ptionulIy  purulent  or  bloody.  At  first  it  ig 
abundant  and  infiltruti-s  the  partx  about  the  joint,  into  which  it  escapes 
tlirou^rh  the  ruptured  capsuk'  mid  accounts  in  some  cases  for  the  great 
swelling  in  the  limb.  It  may  contain  t^oating  liodies  in  lai^  number, 
bony  ])nrticlcf>,  and  detritufi. 

TIic  ends  of  the  boneti  and  joint-surfaccR  may  \k  either  (I)  eroded, 
as  is  most  usual,  and  greatly  reduced  in  all  their  dimensions,  even  to 
the  coni])lote  dcstnietion  of  several  inches  of  their  length,  or  (2)  may 
prew'ut  the  hypertrophic  exaggeration  of  an  arthritis  deformans.  These 
two  types  may  be  combined  in  tlie  same  joints.  The  nile  is  that  the 
hypertrophic  form  t>ceura  in  the  knee,  tlic  atrophic  variety  at  the  hip 
and  shoulder.     The  disintegration  of  the  joint  may  be  increased  by 


Fl([.  Ill,— ThIwiIp  fret.  1  onds  «how  clffnmiliydui.  io»nhro|«tblcili»lnnigi»Uanof  ihe tanui :  2  £u  * 
IHTrcimlliiK  iilitT  uiicl.T  luvl  uf  am  nielMnniiJ. 

iiitraoa]Kiuliir  friietures  or  by  frugmontution  of  the  eroded  shafts  and 
8C!j>anite<l  epiphyses. 

Juergeus  Ihis  found  that  in  most  tabetiej*  nearly  nU  the  joinin  show 
capsular  enlargement,  elongation  of  ligiimenbn,  vascular  dilatation,  and 
some  synovial  niughening.  The  pn'|)oiiderancc  of  such  joint-distAse  in 
tiu'  lower  extn'niiti<'s  <le[N;n(Ls,  |HThii])s,  ujvin  their  more  exacting  and 
vip)niuH  use,  and  eous<-<iuent  liability  to  strains  and  tniumatism  and 
uiMiii  the  major  lesions  of  the  lumbar  i-onl. 

Trophic  Cutaneous  Disordere. — In  tubes  there  area  nunilwr  of 
Impliii:  (lerrmiloKi-M  that  are  of  niri-  iMi-urrcnee  and  iiisigiiilicant  ini]»ort- 
ance.  Iffrpfn  znxirr  is  of  more  frtfiueiit  apjK'nruniT,  and  finds  its  fav- 
orite location  on  the  trunk,  rnn'ty  in  the  distribution  of  the  trifacial. 
The  i-pidcrmin  of  the  extremities,  (SiR'eially  the  npjHT  ones,  is  sometimes 
hy|K.'rtro]»hie.  IljijierUlrwln,  aiiidroHiM,  and  the  /om  of  naih  or  iedh 
have  been  ocv.isiotially  noted. 

IWfnrnfhit/  ii/i-er  is  not  an  iiniH>nimon  a<»'id<tnt  in  tabes,  and,  though 
IXlinless,  is  of  <-onsider.d)le  iiii[H)rtunee.  It  is  usually  situated  in 
the  foot,  but  may  occur  in  the  hand,  and  some  authors  have  conceived 
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that  cardiac  aad  visccml  ulcerations  were  in  some  instances  of  the  same 
character.  It  usually  begins  as  a  calhis  or  corn  on  the  sole  of  the  foot, 
imder  the  ball  or  under  tlic  base  of  the  fifth  metatarsal,  or  at  the  heel. 
Ulceration  follows,  and,  if  neglected,  may  denude  bone  and  lead  to  ex- 
foliation. It  is  indolent,  jx^rsistent,  and  refractor)'  to  any  treatment  if 
irritating  pressure  be  not  removed.  Not  uncommonly  the  toe-joints  or 
those  of  the  foot  present  dystrophic  conditions  at  the  same  time.  Bedsores 
only  api)ear  in  terminal  stages,  and  j)resent  nothing  of  a  special  nature. 
After  an  attack  of  lighnting  pains  the  part  in  which  they  are  princi- 
pally located  may  sometimes  present  a  more  or  less  distinct  ecchymosis. 

Muscular  Atrophies. — In  addition  to  the  invariably  diminished 
miisnJar  tone  that  has  alrc»ady  been  mentioned,  and  the  rare  occurrence 
of  fracture  of  a  tendon,  some  tabetic  aises  present  notable  amyotrophia. 
This  should  be  shaq^ly  distinguished  from  the  emaciation,  flaccidity,  and 
inooordinate  feebleness  tliat  are  verv  commcm  in  advanced  tabes.  As 
a  rule,  the  muscular  masses  and  contours  are  well  preserved  until  the 
ataxia  is  well  developed,  and  often  until  the  i)atient  has  for  long  been 
unable  to  walk,  but  in  nire  cases,  perhaps  in  one  jkt  cent.,  localized 
muscular  atrophy  appears.  Its  common  seat  is  in  the  lower  extremities, 
especially  invading  the  fix)t-  and  leg-muscles,  and  is  usually  bilatc^ral. 
The  upper  extremities  may  be  invaded,  particularly  the  small  musoh^s 
of  the  hands,  or  even  the  forearm,  arm,  and  shoulder.  The  cninial 
nerves  are  sometimes  similarly  affecteil.  The  motor  })ortion  of  tlie 
trifacial  and  the  hypoglossus  are  the  ones  usually  selected. 

Tlie  onset  of  such  amyotrophies  is  usually  insidious.     They  present 
variously  modified  electricjil  reactions,  the  full  reaction  of  degeneration 
being  rare.     Once  established,  the  muscular  atn)phy  of  tabes  remains 
fixed,  and  does  not  invade  group  after  group  of  muscles,  as  do  various 
progressive  amyotrophies.     The  resulting  deformity  in  the  foot  is  due 
to  pure,  flaccid  atony  without  contracture.     Tlu»  f(M)t  droi)s  by  its  own 
weight  and  the  pressure  of  l)ed-covering  into  an  ecjuinovarus.     In  the 
hands  some  clawing  may  be  induced  and  the  thenar  eminence  is  likely  to 
disappear.    Hemiatrophy  of  the  tongue  follows  hy|)oglossal  involvement. 
In  a  general  way,  according  to  Marie,  bibetic  muscular  atrophies 
may  be  divided  into  two  groups  :     (1)  Tliose  appearing  at  an  advancwl 
period    of  the  disease,   pres€»nting  a  symmetri(»al    distribution,  rarely 
marked  by  fibrillary  twitchings  ;  (2)  those  occurring  oflen  in  the  earlier 
stages  of  the  disease,  asually  unilateral  in  distribution,  and  markinl  by 
fil)rillary  contractun»s  and  sometimes  by  the  reaction  of  degeneration. 
The  first  group  embraces  those  atrophies  (^onfincnl  to  tlu»  distal  jwrtions 
of  the  lower  or  uppiT  extremities,  and  recalls  the  conditions  foun<I  in 
multiple   neuritis.     The  second    group  (contains   lingual   hemiatrophy, 
localizcKl  atrophies  of  the  shoulder,  of  the  back,  of  the  hand,  and  one- 
sided involvement  of  cranial  nerves.     They  are  analogous  to  lesions  of 
the  nuclear  gray  matter.     Both  the  central  and  jx'riphend  lesions  are 
found,  and  in  the  asscM'iations  above  indiwited.     Tlie  wasted  muscles 
present  the  usual  histological  clmnge,  due  to  degeneration  in  the  lower 
motor  neunm. 

Cerebral  Disturbances. — In  addition  to  the  vascular  cerebral  acci- 
dents, with  resultant  palsies  and    the  involvement   of  cranial  nuclei. 
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tabetics  are  subject  to  other  cerebral  disorders.  Th(»se  embrace  the  many 
possibilities  of  ciTebral  syphilis,  and  particularly  paretic  dementia. 
A]>opliH'tiform  and  epileptiform  attacks,  or  any  unusual  amnesias,  ex- 
hilamtion,  expansiveness,  or  stupor  should  at  once  arouse  suspicion  of 
this  fatal  cerebral  disorder.  It  should  be  studied  in  this  connecticm, 
and  is  set  forth  in  the  second  part  of  this  work.  On  the  whole,  nota- 
ble psychical  disturbance  is  a  rarity,  but  some  degrw  of  ajiathy,  of  in- 
dilFerence,  is  usually  to  be  observcKl.  This  pertains  particularly  to 
themselves,  their  disease,  their  almost  hopeless  prosiK»cts.  It  is  not 
much  modifie<l,  even  by  the  most  atn)cious  suffering,  and  jwrsists  even 
in  the  stage  of  complete  helplessness.  Tabetics,  however,  often  mani- 
fest large  mental  activities  and  retain  their  business  capacity  to  the  end. 

Tabulation  of  Tabetic  Symptoms. — The  following  table  of  tabetic 
symptomatology  is  that  of  Limbach,^  based  upon  400  cases  selected 
from  the  private  practice  of  Professor  Erb. 

In  the  first  table  the  usual  early  symptoms  are  arranged  in  their  order 
of  frequency.  There  is  an  overlapping,  as  fre(|uently  two  or  more  are 
alleged  to  have  come  on  at  or  about  the  same  time : 

Early  Symptoms  op  Tabes. 

FiRRT  SKtX)ND 

Symptom.  Symptom.  Total. 

Ijaiicinating  pains 283  times  65  times  348  times. 

Cv.^tic  weaknt'ss 1«)     **  119     ''  209     ** 

Feeling  of  weakness  in  legs  .    .    .    .    78     **  113     **  191     " 

Paresthesia  in  legs .    .......    74     **  10     ^^  84     ** 

Girdle  sensation      34     **  44     "  78     ** 

The  relative  frecjueiuy  of  various  objective  and  subjective  symptoms 
as  obs<»rvcKl  in  these  400  more  or  less  complete  histories  is  shown  in  the 
following  tabl(» : 

Relative  Fheqitency  of  Tabctic  Symptoms. 

Per  ciDfT. 

,  f  (r^i)  Failure  of  knee-jerk  and  Achilles  jerk 92.0    )  qa  o*; 

^*  ((/>)  Alteration  in  these  reflexe.^ 4.25  K^"^'^ 

2.  Swaying  with  eyes  closed 88.75 

3.  Lightning  pains 88.25 

4.  DisturlKinees  of  the  bladder 80.5 

5.  Atiixia  of  the  lower  extreniitie.«* 74.75 

f).  Cliangos  in  the  jmpillary  reactions 70.25 

7.  Paresthesia  of  lower  extremities 04.5 

8.  Feelinp  of  weakness  in  the  legs 62.25 

9.  Diniitnition  or  di.'<a])nearance  of  Siixual  desire 58.25 

10.  Alterations  in  size  of  pupils 48.25 

11.  Delayed  conduction  of  pain 36.5 

12.  Slight  analgesia  of  lower  extremities 33.75 

13.  (linllesensjition 31.0 

14.  Tninsit4)ry  d(mhle  vision 20.5 

15.  Dim imit ion  of  sense  of  touch  on  lower  extremities 23.25 

10.  Paresthesia  in  ulnar  distrihut ion 16.5 

17.  Ocular  paraly.ses  and  ptosis 10.0 

18.  Optic  atrophy 0.75 

19.  I^ersistence  of  painful  impressi(m  in  the  legs 6.0 

20.  Various  cris(»s 5.25 

21.  Arthroi)athies      1.75 

»  "Dent.  Zeit.  f.  Nervenheilk.,"  1895. 
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Course  and  Varieties. — Ordinarily  spejiking,  the  onset  of  tabes  is 
extremely  insidious  and  its  course  very  slowly  progressive.  For  piirj)ose8 
mainly  of  description  it  may  be  divided  into  the  preakixicy  the  aiaxw, 
and  the  piwalyiic  stages.  These  indefinitely  blend,  and,  as  has  been 
repeatedly  indicated,  many  symptoms,  commonly  of  the  later  j)eriods, 
may  ap[)ear  precociously  in  the  early  phases  of  the  malady.  From  the 
tabulation  of  symptoms,  as  well  as  from  their  individual  description,  it 
will  liave  been  noted  that  i)ains  are  among  the  (^rliest  indications  of 
tabes,  and  thi»se  may  j)ersist  for  yi»ai-s,  even  for  a  doz(»n  y(»ars,  before 
the  prominence  of  other  symptoms  determines  their  character.  Usually 
only  when  visceral  crises,  vesic^d  weakness,  ocular  palsies,  insecurity 
upon  the  k»gs,  or  inability  to  walk  in  the  dark  or  down  a  stair  or  to 
stand  securelv  while  washing  the  face  have  seriouslv  attracted  the 
patient's  attention  is  a  proj>erly  directiKl  investigaticm  instituted. 
Then  his  "rheumatic  pains,"  his  "gouty  pains,"  his  "neuralgic 
attacks,"  his  "  bilious  attacks,"  take  their  proi)er  place.  At  that  time 
a  search  of  the  cutaneous  sensibility  itsually  determines  its  impairment 
in  the  feet  and  legs,  the  knee-jerks  are  found  absi^nt,  the  pupils  sluggish 
or  inactive  to  light,  and  the  ataxia  can  be  demonstrated  by  some  of  the 
indicated  tests.  In  certam  rare  benign  cases  the  disease  never  progresses 
beyond  this  point 

In  the  aecond  period  the  ataxia  increases  and  is  apparent  at  a  glance, 
but  may  be  practically  confined  to  the  lower  extremities  for  from  two 
to  six  years  or  more.  Then  it  may  invade  the  upjx»r  extremities  pro- 
gressively. A  host  of  sensory,  motor,  trophic,  ami  visceral  symptoms 
are  present,  varj'ing  in  every  cjase  but  usually  cxmsistent  and  uniform 
in  the  given  instance.  Even  at  this  point  the  disease  may  halt  in  its 
progressive  course.  Usually  the  lack  of  motor  control  be(*omes  greater 
and  greater,  walking  more  and  more  laborious,  the  ataxia  intensified, 
and  finally  the  patient  is  brought  to  the  b(»d  or  chair  in  the  third 
period  of  the  disease.  Now  accentuation  of  intestinal  and  especially  of 
vesical  disturbance  and  the  depreciation  of  the*  general  physical  state, 
taken  with  the  helplessness,  make  the  picture  j>itiful  beyond  descrip- 
tion. All  its  colors  may  be  deepened  by  the  atrocious  ))ains  that  some- 
times pursue  the  unhappy  victim  to  the  last  Cystitis  lcK)ms  as  a 
ct>nst:int  menace  to  life,  and  any  intercurrent  affection  is  likely  to  be 
promptly  fatal.  From  ten  to  twenty  or  thirty  years  may  be  consumed 
in  the  history  of  tabes  or  it  may  unroll  its  panorama  of  symptoms 
within  two  or  three. 

Tabes  presents  numerous  variations  from  the  wide  symptom  group 
that  may  be  considered  its  common  type.  The  cervical  form,  ])resents 
pain  and  ataxia  first  in  the  upper  extremities,  which  may  also  sliow 
trophic  changes.  Little  static  ataxia  or  in('o<*)rdi nation  of  locomotion 
may  be  presented.  The  knee-jerk  may  even  be  retainc^l,  but  that  is  nire. 
In  the  bulbar  form  we  en(!Ounter  early  symptoms  o!i  the  ])art  of  the 
cranial  nerves,  pharyngeal  and  laryngeal  crises,  optic  atrophy,  and 
ocular  palsies.  The  tendency  of  ataxia  to  disapi)ear  uiK)n  the  apix^iir- 
ance  of  optic  atrophy  or  for  the  disease  to  then  become  stationary 
furnishes  a  definite  group  of  cases. 
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From  another  view-ixjint,  cases  may  be  considered  benign  and  grave. 
As  has  becui  indicated,  the  tabetic  process  may  stop  at  almost  any  [Kiint 
or  after  a  lapse  of  years  may  a^iin  slowly  advance.  Some  cases  that 
are  marked  by  intensely  painful  manifestations  seem  to  be  of  slow 
evolution.  This  may  be  a  way  of  saying  that  cases  presenting  a  pro- 
tractcnl  first  and  second  stage,  to  which  the  lightning  pains  and  intense 
crises  are  usually  confined,  less  rapidly  disable  the  patient  On  the 
other  hand,  (Mises  of  tabes  are  gnive  by  the  rapidity  of  their  develop- 
ment and  the  intensity  and  generalization  of  their  symptoms,  due  to  the 
widtvspread  underlying  sclerotic  process.  Acuite  cases  may  confine  the 
patient  to  bed  in  a  few  months.  Ley  den  describes  cases  of  almost 
ibudroyant  inUnisity.  Active  sypliilitic  processes  in  brain  and  cord 
may  be  addcnl  and  the  patient  at  once  overthrown.  A  marasmic  state 
or  the  apjKjarance  of  paretic  dementia  constitute  conditions  of  extremest 
gravity. 

Diagnosis. — The  diagnosis  of  tabes  in  the  full-blown  ataxic  stage 
rarely  presents  any  considerable  difficulty.  Confusion  usually  arises  by 
mistaking  other  diseases  for  talws  and  in  misinteq>reting  the  early 
manifestations  of  tabes  for  those  of  slighter  ailments.  Gastric,  laryn- 
geal, inti'stinal,  vesical,  urethral,  and  all  visceral  crises,  if  present  in  the 
preataxic  jKTi(Kl,  are  almost  invariably  referred  to  the  wrong  source. 
Their  repetition  without  clearly  c<)m)K»tent  exciting  cause  or  local  lesions 
should  always  arouse  suspicion  of  posterior  sclerosis,  which,  if  present, 
will  not  fail  to  present  other  symptoms  and  signs.  The  same  is  true 
of  rei)eated  attacks  of  seven*  pains  of  a  lancinating  or  lightning-like 
character.  Tlie  occurrence  of  these  in  a  patient  where  syphilis  is  even 
susi^ected  to  have  been  present  should  direct  attention  to  the  spinal  cord. 

If  the  knee-jerks  an*  gone  or  ver\'  unequal,  or  even  greatly  n^duced, 
it  should  intensify  the  suspicion  of  tabes.  If,  now,  the  Robertson 
pupil  is  detected,  or  even  sluggislniess  of  the  pupil  to  light  is  clearly 
made  out,  the  diagnosis  may  be  considerwl  estid)lished.  The  detection 
of  several  or  many  of  the  usual  subjectiv-e  and  objective  features  of  the 
disease  will  confirm  it.  Among  these,  t(K)  much  imjmrtance  am  not  be 
given  to  vesical  disturbances  and  variations  in  the  sexual  sphere. 

The  condition  most  usually  mistaken  for  tabes  is  mxdtiple  neuntis. 
The  differential  indic^ations  are  tabulat(Hl  on  page  »ni.  Unfortunately, 
a  group  of  maladies  of  a  similar,  if  not  identical,  chanicter  with  multi- 
ple neuritis  has  becMi  d(»nomiiiated  jn<cndoi(ibcn.  We  thus  encounter 
(«ses  descrilxHl  as  toxic  j)s(»udotal)es  or  //nrro/aif^,  due  to  alcohol,  arsenic, 
or  other  poison,  diabetic  pseudotabes,  neunisthenic  pseudotaWs,  and 
syphilitica  pseudotabes.  They  often  present  the  symptoms  of  multiple 
neuritis,  with  unusually  severe  nH)t  pains,  ocular  disturbances,  or  other 
symptoms  that  suggest  tabes.  The  absence*  of  well-marked  crises,  of 
tlie  Robertson  pupil,  of  sphincteric  weakness,  of  pure  inco(*)nlination 
without  paresis,  and  the  history  of  the  onset  of  the  disease,  the  uniformity 
and  invariability  of  stnisory  symptoms,  the  history  or  presence  of  the 
toxic  cause,  and  the  usual  early  j)resence  of  some  muscndar  wasting  and 
the  reaction  of  degeneration  should  distinguish  pseudotabes  from  pos- 
terior sclerosis. 
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Paraplegias  are  marked  usually  by  definite  areas  of  dysesthesia,  the 
reflexes  are  exaggerated,  and  clonus  eouinion,  unless  the  eon!  is  iH>ni- 
pletely  divided,  when  all  motion  below  the  lesion  is  abolished.  This 
is  not  the  case  up  to  the  last  moment  in  tabes. 

CerAdlar  dusease  may  present  some  analog}'  at  first  sight,  but  usually 
we  have  choked  optic  dkcs,  increased  reflexes,  intact  sensibility,  retracted 
head,  and  occipital  pain. 

Insular  sderosus  presents  some  symptoms  found  in  tiilws,  but  is  dis- 
tinguished by  the  intention  tremor,  nystagmus,  scanning  speech,  usually 
preser\'ed  and  often  increased  knee-jerks.  The  sensory  disturbance 
and  painful  manifestations  are  insignificant 

Syringomydia  usually  afl*ects  the  up|K»r  extremities  first,  and  may  be 
mistaken  for  cervical  tabes.  The  dissociation  of  cutaneous  sensibility  is 
its  chief  eliaracteristic,  but  even  this  has  been  found  in  tabes.  Scoliosis, 
mutilations  of  the  fingers,  local  atrophies  occurring  early  in  the  disease, 
without  incoordination  and  usually  with  increased  knee-jerks,  taken 
with  a  full  history  of  the  case  and  the  careful  deliinitiition  of  the  sen- 
son*  disturbances,  should  make  the  diagnosis  exact. 

Prognosis. — The  diagnosis  of  tal)es  largely  conveys  the  prognosis. 
When  the  d^enerate  changes  that  constitute  the  so-called  sclerosis  have 
taken  place,  restitution  ad  integram  is,  as  far  as  now  known,  out  of  the 
range  of  possibilities.  While,  as  a  general  rule,  the  disease  is  a  steadily 
progressive  one,  there  are  many  exceptions  to  it.  In  the  enumeration 
of  varieties  of  tabes  attention  was  called  to  the  benign  cases  and  the 
possibility  of  the  degenerative  changes  coming  to  a  standstill  at  any 
period  of  development.  This  renders  it  the  more  difficiilt  to  estimate 
the  value  of  medication.  It  has  also  been  indicated  that  when  optic 
atrophy  appears  the  kxjomotor  difficulties  usually  do  not  increase.  The 
rate  of  advancement  of  the  disease  fn)m  its  inception  is  some  index  of 
the  rapidity  of  its  future  progress.  Bulbar  symptoms  and  the  indica- 
tions of  developing  paretic  dementia  at  once  render  the  outlook  most 
gloomy. 

Treatment. — In  the  management  of  tjibes  dorsalis  it  is  well  to  keep 
in  view  exactly  what  may  be  accomplished.  The  retanlation  of  the 
disease,  or,  better  still,  its  complete  arrest,  constitutes  a  medical  victor}'. 
Given  the  natural  tendency  of  the  disease  to  halt  temporarily  in  occa- 
sional cases  or  to  come  to  a  [>ermanent  standstill,  we  must  be  chary  of 
attributing  too  much  importance  to  any  line  of  medication.  The  intel- 
ligent purpose  of  treatment  is  :  (1)  To  arrest  any  active  syphilitic  process 
that  may  be  present ;  (2)  to  impmve  the  general  health ;  (3)  to  increase 
the  nutritive  condition  of  the  cord  ;  (4)  to  maintain  as  complete  muscular 
control  as  possible,  and  (5)  to  meet  the  host  of  incidental  disturbance's 
as  they  arise. 

W^hile  the  r6le  of  syphilis  in  tabes  is  chiefly  played  in  the  past  tense, 
it  not  rarely  happens  that  active  and  manageable  syphilitic  l(\sions  attend 
at  least  its  early  stages.  Meningitis,  myelitis,  neuritis,  and  cerebral  con- 
ditions or  afiections  of  the  osseous  svstera  may  declare  tliemselves,  and 
yield  to  antisyphilitics.     It  is  not  a  bad  plan  to  follow  Erb  in  prescriln 

ing  an  active  antiluetic  treatment  to  clear  the  air ;   but  it  must  be  done 
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with  circumspection,  as  tlio  cases  are  not  infrwjiient  in  which  mercury 
and  the  ioclids  are  not  only  not  well  borne,  but  their  use  is  pnKluctive 
of  distinct  harm.  It  is  nc^iKlless  to  insist  on  this  course  of  medicine  if 
it  has  bciMi  n^cently  undergone  in  a  thorough  manner,  and  it  usually  is 
uncalled  for  in  the  cases  that  rc»ci»iv«l  |)ersistent,  intelligent,  and  active 
antisyphilitic  treatment  during  their  early  luetic  yciirs. 

The  (jenei^al  Jmilth,  with  all  the  conditions  of  hygiene,  gocKl  air,  and 
a  projKT  diet  that  pertaiin  to  it,  are  worthy  of  {Miinstaking  attention.  Not 
only  does  a  good  general  state  tt»nd  to  retard  the  activity  of  tal)e8,  but 
it  prot(»cts  the  ])atient  from  the  great  dangers  of  intercurrent  affections, 
es|Hvially  of  the  acute  variety. 

The  local  nidrltUm  of  the  cord  and  spinal  a]){)aratus  may  be  improved 
by  increasing  its  blood-supply.  This  may  be  nuKihanically  effected  by 
spinal  stretching.  It  is  not  desirable  to  carry  this  out,  as  first  was  done, 
by  lianging  in  the  Sayre  ap]Kinitus — a  pn)cet»ding  that  is  attended  by  a 
number  of  dangers.  It  can  be  effectively  accomplished  by  having,  after 
Bimedict's  suggestion,  the  ]>atient  fully  flexed  ujwn  himself.  Tourette 
and  Chipault  ^  liave  proven  that  the  lower  jwrtion  of  the  cord  may  act- 
ually be  stretched  by  the  forward  bending  of  the  trunk.  Care  must  be 
exercised  not  to  overstretch  the  patient  at  first,  as  the  thigh-  and  back- 
muscles  may  easily  hi}  severely  strained.  Gnidually,  in  the  course  of  a 
week  or  two,  through  daily  s6ances,  the  full  Ixxly  flexion,  and  conse- 
quent extension  of  the  cord,  can  usually  be  attained  without  inconveni- 
ence. The  flexed  |)osture  is  to  be  maintained  for  two  or  three  minutes 
only,  and  may  be  utilizcnl  night  and  morning.  It  often  favorably  UHKli- 
fies  the  lightning  pains,  and  sometimes  increases  the  sexual  aptitude. 
The  stn^tching  is  accomplishiHl  by  seating  the  {)atient  on  a  low  table  or 
on  the  fl(M)r,  with  the  lower  limbs  extended.  The  head  is  then  forciblv 
depressed  towanl  the  knees,  which  are  not  allowed  to  flex.  The  posi- 
ti<m  is  to  be  nuiintained  not  to  exceed  two  minutes. 

Ijocfil  men^ire^  to  the  back,  such  as  deep  massage  and  very  vigowus 
slapping,  are  of  similar  benefit  to  the  deeper  circulation.  For  this  pur- 
pose a  broad,  stout  piece  of  leather  on  a  short  handle  may  be  used  to 
vigorously  flagellate  the  back.  Its  similar  appliciition  to  the  soles  of 
the  feet  and  on  other  ]>an»stheti<i  or  analgesic  regions  is  useful.  Counter- 
irritants  along  the  sj)ine  have  a  certain  value,  perliaps  only  an  insigni- 
ficant one.  The  best  application  is  by  the  thermo«mtt»r}'  of  Paquelin, 
repeatiMl  every  seven  or  ten  days.  An  intense^  white  heat  should  be 
used,  and  stnall  dots  quickly  and  lightly  made  at  intervals  of  an  inch  or 
two  over  the  |K)rti()n  of  the  conl  prineiimlly  affected.  They  may  with 
propriety  be  extende<l  over  the  course  of  the  nerves  where  the  lightning 
)>ains  discharge?.  Six,  eight,  or  ten  such  cauterizations  may  be  followtni 
l)y  two  or  three  months'  rest,  and  then  n^peiited.  Cold  spinal  douches, 
hot  needle  douches,  or  steam  douch(»s  to  the  back  are  of  comparable 
utility. 

It  is  only  of  late  that  the  value  of  exercises  and  practice  to  reestal)- 
lish  co(')rdi nation  has  been  recognized.     On  the  other  hand,  inactivitj' 
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8Ik1  disuse  promptly  accputiialo  the  l«>ss  of  miisuular  control.  Patients 
must  be  eii<M>uragtxl  iu  liiitlilully  unJ  intelligently  jiructise  Huch  move- 
taents,  motioDS,  and  steps  as  are  jKirtietilarly  uncertAin.  In  iXm  way 
tbey  may  soiueljiues  be  brought  to  stand  and  to  wulk  with  closed  eyes 
aftrr  static  ataxia  has  been  well  niiirked.  Fraitkel  gives  the  following 
exorcises,  which  are  of  two  classes — those  iwrformed  in  and  those  per- 
formed <Hit  of  beil,  dejteuiling  on  the  patient's  helplessness  : 

In  bed,  the  patient  is  allied  upon  to  flex,  extend,  aiidnet,  and  addui:t 
eiieh  1^  se^tanitely  and  then  both  simultaneously.  The  kneeii  and  hips 
are  likewise  exerciiwd.  The  patient  is  asked  to  place  the  heel  of  one 
foot  on  the  big  toe  of  the  other  foot  Place  heel  upon  knee  of  the  other 
leg  and  then  slowly  travel  along  the  ridge  of  tlie  tibia  toward  the  ankle. 
Exercise's  are  made  alternately,  first  with  one  leg,  then  with  the  other 
one,  witli  open  anil  with  closed  eyes.  These  exercises  are  attempted 
over  and  over  again,  with  frequent  rests.  Patieut  is  eiicourage<l  to  per- 
severe until  he  succeeds. 

The  exercises  are  re|)eated  twice  a  day,  a  hall'  hour  In  the  nioniing 
and  again  a  half  hour  in  the  aftemiKin. 

1.  Patient  is  placed  with  his  back  to  a  chair,  heels  together,  then 
eeuts  himself  slowly  In  the  chair,  and  ia  then  nuule  tu  rit^e  in  the  same 
careful  manner.  No  cane  is  useil.  If  patient  can  not  staud,  au  atteud- 
nnt  is  placed  on  either  side  to  supiwrt  him  if  necessary. 

2.  One  leg  is  placed  at  an  oixlinary  ^valking  step  in  front  of  the 
other,  and  then  placed  with  great  exactness  back  into  its  original  posi- 
tion. Same  exercise  is  then  performed  with  other  leg.  The  patieut,  if 
necessary,  supports  himself  by  a  cane  or  otherwise. 

3.  Walks  three  jiaceB  slowly  and  with  precision. 

4.  Rest  in  standing  position,  one  foot  before  the  other  ;  with  hands 
placed  akimix)  he  flexes  his  kuees  and  slowly  raises  himself  again. 

5.  Patient,  as  in  exercise  number  2,  advances  one  foot,  then  returns 
it  to  its  original  position,  and  then  puts  it  one  step  l>ehiiid  the  other  one. 
This  excri'ise  is  usually  a  very  difficult  one,  requiring,  as  it  does,  a  great 
deal  of  balancing  power. 

6.  Walk  twenty  stoi»s  as  in  exercise  number  -1. 

7.  Xnniber  2  [M?rfi>mie<l  witliout  a  cane. 

S.  Stand  without  a  cane,  with  feet  placed  tt^ther  and  hands  on  hips, 
9.  .Stjnul  without  a  cane,  feet  separated  ;  various  movements  n-ith 
the  arms,  grasping  objects,  forcing  back  tuitstretched   hand  of  physi- 
cian, et^^'. 

10.  Maintain  same  jiosititm  as  in  number  9,  flexing  trunk  forward, 
backward,  to  the  right,  and  to  the  left. 

11.  Exeriiise  number  9  with  the  feet  together. 

12.  Exercise  number  10  witli  feet  together. 

13.  Walk  along  a  painted  line  on  tlio  floor,  patient  supixirti'd  by  a 
cane. 

14.  Same  without  u  cane. 

Exercises  for  the  fingers  and  arms  are  als"  eniployeii,  linsed  on  the 
above-mentioned  (principles. 

These  various  exercises  are  to  be  prt^ressively  attempted  and  jxtsc- 
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vercd  in  as  coordinate  strength  improves.  They  may  then  be  gone  over 
again  with  close<l  eyes  aided  by  a  cane  or  assistant,  then  without  aid. 
Fatigue,  however,  must  be  avoided.  In  advanciKl  cases  that  have  to  rely 
on  crutches,  a  tall  "  walking-frame '*  or  nJler-crutch,  such  as  is  used 
for  children,  may  be  employed.  This  gives  supj)ort  under  the  arms 
and  enables  tlie  patient  to  exercise  the  legs.  Prt^cise,  deliaite  motions 
with  the  lingers  may  also  be  develojxjd  in  tlie  same  way.  The  employ- 
ment of  an  intelligent  masseur  has  given  gotnl  results  in  some  instances, 
as  he  can,  by  the  use  of  gradiuited  resistive  movements,  teach  the 
patient  more  pre(?ision  in  the  use  of  his  legs.  The  so-calltKl  home  bicycle 
trainer  has  also  given  some  assistance.  On  this  the  patic^nt  can  pedal 
for  a  few  minutes  at  a  time,  and  the  mechanism  carries  his  feet  and  legs 
in  definite  curves. 

Regarding  internal  iiiedieation  directwl  to  the  sclerosis,  mercury, 
arsenic,  silver,  chlorid  of  gold,  salts  of  zinc,  stryclmin,  acMMiitin,  atropin, 
and  a  multitude  of  others  may  be  mentioned,  but  iiside  from  some  gen- 
eral tonic  projwrties  it  is  difficult  to  attribute  any  value  to  them.  Ergot, 
first  employed  against  a  hypotheticxil  chronic  inflanmiation  in  which  the 
sclerosis  was  supposed  to  consist,  has  proved  itself  of  some  value  in 
controlling  vesicid  disturbanc^e,  and  against  this  feature  of  tabes  may  be 
employc^l,  with  pnxiautions  to  avoid  ergotism.  Charcot's  ]>lan  was  to  use 
it  the  first  three  days  of  ever}'  week,  or  it  may  be  used  on  alternate 
weeks  for  one  or  two  months,  then  a  hmg  interval  and  a  repetition.  It 
should  be  us(k1  in  giMxl-sized  doses  once  or  twice  a  day. 

Against  the  vemcal  weaknem,  esp(»cially  the  sphincteric  weakness,  the 
method  of  Brandt  to  increase  the  strength  of  the  pelvic  fl(K)r  is  of  ser- 
vice in  talK's.  The  movements  principally  useful  consist  of  having  the 
patient  se])anit(»  and  adduct  the  kn(K\s  against  Resistance  from  two  to 
twenty  tinuvs  twice  daily,  and  in  massage  of  the  }>erineal  musch»s. 

For  the  jm'm^  of  tab(\s  and  the  vinceral  crine^  morpliin  is  s<mictimes 
recpiired,  but  the  physician  alone  should  administer  it,  to  prt^vent  the 
formation  of  a  habit,  and  then  only  as  a  last  resort.  Ice,  liot  applicii- 
tions,  sinapisms,  and  the  coal-tiir  sedatives  should  be  first  thoroughly 
tried.  Of  the  synthetic  prepanitions,  acetanilid  s(^»ms  the  most  efficient. 
Blisters  and  the?  cautery  to  the  painful  region  and  over  tlie  corres|K>nding 
jwrtion  of  the  (M)rd  are  sometimes  promptly  helpful,  but  must  be  used 
with  circumsj)ection  as  healing  is  often  faulty. 

Tabetic  joinfji  arc  best  left  alone.  Nothing  is  to  be  gaine<l  by  cutting 
openitions,  and  very  little  by  fixation  apjiaratus  except  such  as  enable 
the  patient  to  walk.  Perfoniting  ulcer  is  sometimes  curtKl  by  stretching 
the  nerve  to  the  part. 

(^ystillx  must  be  guarded  against.  If  it  d(»velops,  it  must  be  care- 
fully (M)mbated,  and  s(4f-catheterization  may  have  to  be  taught  the 
patient. 

The  mauaffnmmt  of  the  indmduul  will  often  be  found  as  difficult  sus 
that  of  the  disea'^e.  He  must  not  expect  tcK)  much,  but  the  physician 
must  remember  that  he  is  human,  and  do  what  he  can  to  encourage  and 
cheiT  him  in  the  face  of  his  distressing  affliction,  and  to  insure  his  faith- 
ful attention  to  the  numerous  small  and  exacting  details  of  treatment. 
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The  appearance  of  any  active  syphilitic  proceue  deinauds  prompt 
recurrence  to  specific  treatment. 


COMBINED  SCLEROSES  OF  THE  SPINAL  CORD. 

Oecurriitg,  perha[)s,  as  frequently  as  tabes,  a  large  niiniber  of  cases  of 
OTgunic  (•or(l-<lisea8e  present  symptoms  referable  to  the  siniultancoiia  in- 
volvement of  the  lateral  and  the  iKwterior  colninnp,  wliicli  are  found 
sclerose<l  in  widely  varying  proportion.  This  conilition  is  termed  aUtxic 
parapleffia  by  Gowers,  progressive  sptintU-  akixia  by  Dana,  and  is  known 
variously  as  posterolateral  iclerosi^i,  combined  poMerior  aiid  lateral  ude- 
row'x,  and  eoinhined  ialtes,  or  sometintes  as  apaxinodic  tabcu.  Some  cases 
show  a  tolerably  definite  limitation  of  the  sclcnjsis,  su^esting  a  sys- 
tematic degeneration,  but  usually  it  is  not  .strictly  confined  to  the  physio- 
logical tracts  of  the  cord.  For  the  most  part  the  lesions  are  within 
the  posterior  half  of  the 
cord's  cn»ss-section,  and  are 
commonly  embraced  in  the 
posterior  arterial  field  (see 
p.  321  and  Fig.  114)  Oc- 
casionally the  lesion  also  en- 
croaches upon  the  peripheral 
portion  of  the  cord  in  front, 
which  belongs  to  the  anterior 
arterial  field.  The  s\  mptoms 
are  dominated  by  ataxia  and 
spasticity,  and  the  tendenc\  11 
prt^ressively  toward  para- 
pl^o  helplessness. 

Etiolt^y. — The  causes  of 
combined  sclerosis  are  numer- 
ous. It  must  be  at  once  recog- 
nized that  this  extensive  symp- 
tom group  is  frequently  the  result  of  a  secondary  cord-process :  (1)  In  a 
certain  small  number  of  cases,  ])rimarily  tabetic,  a  diffuse  myelitis  also  in- 
vades the  Idteral  tracts ;  (2)  it  is  found  more  frequently  in  general  paresis 
than  are  lesions  entirely  confined  to  the  posterior  columns  ;  (3)  a  diffuse 
myelitis  gives  rise  to  ascending  and  descending  di^nerations  that  fur- 
nish a  posterolateral  sclerosis ;  (4)  leptomeningitis  may  entail  a  mar- 
ginal myelitis  that  invades  the  periphery  of  the  conl  and  principally 
affects  its  posterior  half;  (5)  vascular  lesions,  iiffecting  principally  the 
posterior  field,  induce  a  sclerosis  in  the  posterior  and  lateral  tracts ;  (6) 
pellagra  sometimes  causes  a  combined  jKtstendateral  sclerosis ;  (7)  the 
posterolateral  sclerosis  may  be  evidence  of  an  <'mbryonic  deficiency. 

There  is  frequently  a  history  of  antecedent  sy|)liilis  or  one  of  exjio- 
flore  to  cold,  traumatism,  concussion,  or  muscular  str.iiiis.  Sometimes 
acatc  infections  lead  to  It.  It  is  much  more  common  in  mules  than  in 
females,  and  usually  appears  between  twenty-five  and  forty  years  of  age. 
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Morbid  Anatomy. — The  sclerosis  implicates  both  the  lateral  and 
posterior  columns,  but  sometimes  one,  sometimes  the  other  with  greater 
intensity.  Tlie  vohunnM  of  (woUy  usually  commencing  above  the  lumbar 
enlargement,  are  degenerated  to  the  medulla.  The  columnH  of  Burdach 
are  also  affected  mainly  above  the  lumbar  enlargement,  but  less  in- 
tensely, and  the  root-zone  usually  escapes.  The  croascd  pyramidal  tract 
18,  as  a  rule,  jijirtially  affected,  it«  inner  portion  being  customarily 
spared.  Its  lesion  is  slight  in  the  cervical  region,  and  increases  in  the 
lower  dorsal  and  lumbar  ]K)rtions  of  the  C!orcL  The  direct  pyramided 
traet  is  only  affected  when  the  lesicms  are  intense  in  the  upper  cervical 
region,  ancl  even  then  but  slightly.  The  direct  cerebellar  trad  is  always 
intenst»ly  affcH;te<l.  The  ascending  traxi  of  Gowern  sometimes  escapes, 
sometimes  is  partially  affected.  The  gray  fnihHtanee  is  usually  intact. 
Itarely  the  anUTior  cornual  cells  or  those  of  the  jwsterior  horn  or  of 
Clarke's  eolunm  may  be  slightly  minlified. 

The  sclerotic  areas  differ  from  the  degenerated  portions  of  a  tabetic 
cord  in  presenting  hyi>ertrophied  axes-cylinders,  many  spider-cells,  and 
notabh'  changes  in  the  bhxKl-vessels.  The  alteration  in  the  nervous 
tissue  is  also  ])roportionate  to  the  vascular  lesions  and  most  intense  in 
their  neighborluHKl.  Oe(;asionally  a  chronic  meningitis  is  present 
Cninial  nu(*lear  involvement  has  been  found  in  some  castas. 

To  sum  up,  the  lesion  is  of  a  myelitic  character  rather  than  tliat  of 
a  pure  part^nehymatous  Wallerian  degt^ienition.  It  affects  the  |x>sterior 
columns  from  the  lower  dorsjil  aren  upwartl  and  the  lateral  tracts  from 
the  cervi«d  region  downward  in  incrtMusing  intensity,  precisely  a*^  do 
secondary  degenerations.  The  lesion  is  in<lis(Timinate  in  localization 
and  Invars  a  close  relation  to  the  arterial  supply  of  the  part. 

Symptoms. — The  symptoms  of  the  combined  scleroses  are  those 
of  sjMstic  paraplegia  and  locomotor  ataxia  variously  combined  and 
associated.  One  case  shows  a  preiM)nderan(H^  of  ataxia,  another  of  spas- 
ticity, depending  u]K)n  the  distribution  and  intensity  of  the  lesion  in 
the  posterior  or  lateral  colunnis  and  upon  its  vertical  extent.  Lwions 
of  these  tracts  give  us,  on  the  part  of  the  iK>sterior  (M)lunins,  incoonli- 
nation,  an  ataxic  gait,  Ilomberg's  sign,  diminished  or  lost  reflexes,  lan- 
cinating pains,  anesthesias  and  paresth(»sias,  ocular  symptoms,  vesical  and 
genital  derangements,  etc.  Related  to  the  lesion  of  the  laU^'ral  tracts 
we  have  exaggenition  of  tendon  reflex(»s,  foot-clonus,  motor  enf(»eble- 
ment,  cramps,  spasms,  and  the  sjiastic  gait.  By  their  association  in 
post<»rolateral  sclerosis  we  usually  find  ataxia  and  spastic  weakness, 
with  incrciised  tendon  reflexes,  \vv\l  marked  in  the  lower  limbs,  less  j)ro- 
nounced  in  the  u]>per  extremities,  and  cninial-nerve  symptoms  are  sel- 
dom entirelv  absent. 

The  on)i(i  of  the  disease,  when  not  due  to  a  diffuse  mvelitis  of  more 
or  l<»ss  acute  chanicter,  is  insidious.  One  of  the  earliest  complaints  is 
of  l)ecM)ming  readily  tinnl  in  walking,  the  legs  feeling  heavy  and  weak. 
Some  ataxia  soon  presents  itself,  as  is  shown  by  the  unstable  station  with 
closed  eyes,  or  difficulty  in  turning  or  walking  under  the  same  condi- 
tion. The  knee-jn'/cH  will  be  found  increased  in  activity  and  amplitude. 
The  cutaneom  reflexes  may  be  increased  or  diminished.     The  cremaMer 
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Ls  usually  inactivw.  Mwmifur  ireaJcncss  can  be  easily  dftectod.  The 
luusi'ltM  do  not  lotii'  their  contours  and  are  oflcu  iinu  to  tlie  touch,  but 
are  Incapable  ul'  stroug  contraction.  The  ataxia  iucreiuses ;  the  gait  be- 
comes very  uncertain,  with  a  tendeucy  to  t^prawliiig,  and  at  the  same 
time  it  is  spastic,  wo  that  the  feet  are  not  pi'adily  bnmght  torward,  and 
they  may  be  shaken  by  doniui,  vvliich  is  otleu  easily  develo[)ed  in  the 
.3»ll'  and  rectus  femoris  muiwleH.  Some  reMeal  waihu'im  is  very  com- 
monly euoountercd,  and  loss  of  sexual  appetite  Is  tmjucnt,  though  erec- 
tions and  even  painful  priapism  may  annoy  the  patient. 

Scnmri/  Mifmptoiiui  are  much  less  oommon,  and  when  present  are  ex- 
tremely slight  as  compared  with  tabes.  Inst*^  of  lightning  pains  we 
find  diJl  OJ-hen,  usually  in  the  thighs  and  small  of  the  back  and  over  the 
sacrum.  ParegUictic  seiinalinim  are  not  uncommon,  but  uctual  anesthesia 
or  any  conRidemhlc  blunting  of  tactile  sensation  is  very  rare.  The 
girtUe  }iain  is  occasionally  present.  Visceral  crUeti  arc  not  conunon,  and 
are  not  severe  when  they  do  occur.  Rectal  and  vesical  teneainue  and 
painful  cntmpJt  in  the  legs  at  night  are  sometimes  the  source  of  nmch 
complaint,  and  the  corresponding  uphineterg  may  be  impaired  in  excep- 
tional cases.  There  is  often  inability  to  satisfactorily  empty  the  bladder 
and  bowels.     Urinary  retention  may  then  lead  to  cifstUia. 

The  upper  extremities  almost  invariably  show  an  exaggeration  of  the 
tendon  reflexes,  and  some  rigidity  and  weakness  is  not  infrequent.  An 
exa^eratcd  jaw-jerk  may  l>e  easily  demonstrated  in  most  instances. 
Tremulous  twilchint/t  in  the  t*>ugue  and  face  are  not  ran-,  and  speech 
may  !«  thickened  slightly,  even  in  the  cases  ntrt  assixiiatcd  with  jmretic 
dementia.  Pupillary  n^npffms  are  not  uncommon,  but  the  light-reflex 
is  rarely  lost  when  accommodative  contraction  jwrsists.  Inequalities 
of  the  pupils,  irregularities  of  outline,  and  sluggishness  of  motility  to 
various  stimuli  are  frequently  noted.  The  menUU  state  is  ordinarily 
normal,  but  there  may  be  some  loss  of  memory,  dependent,  mainly,  on 
lack  of  concentration  and  attention.  Prolonged  mental  application  is 
ueualty  impossible. 

As  the  disease  pn^resses  the  paresis  in  the  legs  and  the  spasticity 
increase.  The  static  ataxia  is  al.'U)  exuggcnited  actually  and  also  by  the 
increased  weakness.  Finally,  the  patient  is  unable  to  walk  and  the 
spastic  ataxia  hctx>mes  marked  in  the  arms.  The  panipl^ic  state  ia 
thus  induced,  but  sensory  disturlrance,  as  a  rule,  is  insignilicant  to  the 
last. 

Course. — \VTiile  the  disease  is  profjremvf  it  is  mnch  less  rapid  in  its 
course  than  tabes,  and  the  great  majority  of  cases  never  l)ecome  entirely 
unable  to  walk.  Of  itself  it  rarely  causes  death.  Bedsores,  cystitis, 
and  kklney  disease  are  the  chief  dangers.  Intercurrent  aflcctions  neces- 
sarily find  victims  in  these  devitalized  subjects.  The  cases  that  com- 
mence as  tabes  or  as  myelitis  present  features  referable  to  their  origin. 
Karly  loss  of  knee-jerks,  the  presence  of  ginlle  pains,  anesthesias, 
aniilge^as,  or  joint^lesions  with  spastic  features  in  the  tipper  spinal 
levels  are  probably  due  to  myelitic  extension  from  a  (XKterior  sclerosis. 
Those  presenting  rapid  onset  and  girdle  features  and  localized  atrophies 
are  usually  attributable  to  difiuse  myelitis. 
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Diagnosis. — Tlie  diagnosis  of  progressive  spastic  ataxia,  which  is 
the  best  descriptive  name  for  this  syinj)t()in  group,  depends  upcjii  the 
muscular  weakness,  the  ataxia,  tlie  spasticity,  and  the  pn)gressiveness  of 
tlie  disease.  In  early  st^iges  when  the  ataxia  is  prominent  it  is  usually 
mistaken  for  f<//>fx,  but  tlu*  muscular  weakness,  the  increased  reflexes, 
the  insignificant  sensory  disturbance*,  the  absence  of  girdle  {)ains,  and 
visceral  crises  should  at  once  differentiate  it.  In  later  stages  when  tlie 
paraplegic  features  are  pre('»minent  the  ataxia  is  lost  in  the  motor 
extinction,  but  a  history  of  it  can  usually  Ik»  had.  Crcxss  or  focal  U^jnimn 
are  now  sometimes  thought  of.  The  sensory  int<»grity  and  the  presence 
of  symptoms  in  the  arms  and  in  the  cnuiial  nerves  should  serve  to 
exclude  such  limiUHl  lesions.  The  foMibf  atcuridH  present  a  somewhat 
similar  symptomatology,  and  the  cord-lesion  has  about  the  same  di8tril)u- 
tion.  The  familial  features,  the  nystagnnis  and  articular  disturbance, 
its  (Kjcurrence  in  early  life,  and  in  the  type  of  Friwlreich  the  absent 
patellar  reflex,  should  make  the  diagnosis  j)lain.  CWeMlar  tumor  can 
induce  ataxia,  increased  knee-jerks,  and  weakness  in  the  legs,  but  also 
usually  has  vomiting,  occipital  pain,  choked  disc,  and  retracted  head,  and 
may  have  forceil  attitudes  or  movements  to  distinguish  it 

Prognosis. — T\w  slowly  pn)gressive  tendency  of  the  disease  has 
be(»n  sufticiently  insiste<l  ujM)n.  Stationary  jx^riods,  or  those  compara- 
tively so,  are  very  common,  and  even  impn)vement  in  the  individual 
featurc»s  of  some  cases  are  not  infrequent.  Complete  relief,  in  the  nature 
of  things,  is  an  inijmssibility,  and  the  onwartl  course  of  the  jMiretic  and 
sjxistic  features  is  taken  up  s<K)ner  or  later.  Mental  disturbance,  while 
uncommon,  may  apjK»ar  and  paretic  dementia  ensue.  Every  case  is  to 
l)e  judgwl  by  itself.  The  nipidity  or  slowness,  of  course,  in  the  early 
yciirs  of  the  malady  is  likely  to  mark  it  thn)Ughout.  As  already  in- 
dicated, only  a  small  portion  of  the  cjises  reach  absolute  helplessness. 

Treatment. — The  treatment  of  a  c^se  of  progressive  spastic  ataxia 
will  be  modified  bv  its  varietv  and  origin.  When  secondary  to  tabes, 
the  treatment  is  the  sam(»  as  in  that  dise^ise.  The  history  of  syphilis  is 
even  a  stronger  indic^ation  for  antiluetic  treatm(»nt  than  in  taints,  as 
syphilitic  ju'tivity  may  directly  influence  the  condition  of  the  cord  and 
be  amenable  to  pn)per  medication.  Cou uteri rritation  over  the  spine, 
spinal  stretching,  and  exercMses  to  rec^stablish  co<mlinate  motor  control 
are  valuabh*.  Thermic  baths,  and  hydrotherapy  generally,  here  find 
a  vi»ry  us(»ful  a])plic4ition.  As  a  rule,  the  use  of  hot  douches,  sprays, 
and  baths  lessen  the  spasticity,  but  in  rare  cases  cold  to  the  back  has 
the  biitt(T  eflec^t.  Massagt*  of  the  muscles  and  gniduated  exercises  art* 
important,  but  the  fatigue  iH)int  should  Ik*  c^irefully  estimate<l  and  never 
overjmssed.  To  this  end  the  paretic  features  are  the  guide,  and  the  sen- 
sation of  fatigue  the  (Titerion.  Owing  to  the  hyp(»r(»xcitability  of  the 
rt»flexes,  massagi^  sometimes  is  not  well  borne.  (leneral  measures  look- 
ing to  the  ])liysi('jil  health  and  the  nu^ntal  quietude  of  these  jMitients  add 
to  their  comfort  and  to  the  length  of  life.  The  bladder  condition  should 
receive  const^int  watchfulness,  as  a  high  degree  of  retention  may  develop 
without  attracting  the  patient's  notice. 
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FAMILY  ATAXIA. 

lu  1861  Friedreich  reported  several  cases  of  ataxia  occurring  in  the 
children  of  one  family.  They  presented,  among  many  sym{)toms,  the 
loss  of  the  patellar  reflex,  incoordination  of  all  four  extremities,  nys- 
tagmus, disturbance  of  articulation,  and  a  progressive  tendency  to  heli>- 
lessness.  Similar  cases  have  since  been  rei)qitetl  in  everj^  country,  until 
hundreds  may  be  collected  from  the  literature.  In  some  instances  the 
disease  is  found  to  appear  in  several  generations,  but,  ordinarily,  it  is 
confined  to  a  single  family,  and  usually  apj)ears  before  adolescence. 
To  the  symptom  group  presented  by  these  cases  the  name  of  FrivdreiMs 
di^-asCy  or  Friedreich's  cdaxia,  luis  been  given. 

In  1880  Fraser  ^  reported  a  series  of  cases  extending  through  sev- 
eral generations,  marked  by  the  same  symptoms  as  occur  in  Friedreich's 
group,  excerpting  that  the  reflexes  were  increased  and  ankle-clonus  somt^ 
times  present.  Nonne,  in  1891,  reix>rted  a  similar  family,  and  clearly 
pointed  out  the  features  in  which  the  cases  falling  under  his  observation 
differed  from  the  Friedreich  variety,  and  especially  the  fa(»t  that  they 
developed  later  in  life, — namely,  during  or  after  adolescence, — and  tliat 
they  frequently  showed  visual  defects  and  optic  atrophy.  Early  exam- 
inations of  Friedreich's  form  discovered  spinal  sclerosis,  embracing  the 
posterolateral  area  throughout  the  cord,  with  diminution  of  the  size  of 
the  cord  in  some  instances.  To  this,  in  some  cases,  is  added  cere- 
bellar shrinkage  and  cranial-ner\''e  lesions.  In  one  of  Nonne's  cases 
only  an  extreme  smallness  of  the  cerebellum  and  cord  was  found.  A 
family  very  similar  to  those  of  Fraser  and  Nonne  was  reported  by 
Stinger  Brown,  ^  and  a  recent  autopsy  on  one  of  his  cases  does 
not  show  gross  cerebellar  defect.^  Transition  cases*  are  being  ob- 
served that  furnish  every  intermediate  variety  between  the  spinal  cases  on 
the  one  hand  and  the  cerebellar  cases  on  the  other.  For  the  latter  group 
Marie  has  use<l  the  designation  pseudoataxie  eerebelleuHe^  and  hered- 
itary cerebellar  ataxia.  Senator  ^  sees  in  Friedreich's  ataxia  only  the 
manifestations  of  teratological  cerebellar  and  spinal  defect.  In  the  cases 
of  Xonne  and  others  marked  by  cerebellar  atrophy,  or,  more  probably, 
cerelx^llar  agenesis,  the  same  origin  is  apparent,  and  the  variety  of  clin- 
ical cases  and  anatomical  findings  seems  to  depend  UjX)n  the  location  of 
the  principal  defi?ct.  The  familial  and  hereditary  features  of  these 
cases  at  once  declartjs  their  embr^^onic  character  and  origin.  The  por- 
tions of  the  cord  that  undergo  scl(»rotic  changt»s  are  precisely  tliose 
which  are  last  to  develop  and  lK^om(»  myelinated,  only  reaching  com- 
pletion at  the  end  of  the  ninth  or  in  the  tenth  m<mth. 

Etiology. — The  most  important  etiological  f(»ature  of  the  family 
ataxias  is  th(»ir  embrvological  nature.  Why  a  mother  should  give  birth  to 
several  children  with  defective  nervous  structures  or  other  te^at^l(^gi(•al 
defi»cts  it  is  impossible  to  s:iy,  though  phthisis  and  other  exhausting 
cachexise  have  presented  in  some  of  these  parents.     As  is  common  in 

»  "Glasgow  Med.  Jonr.,»»  1880.  »  *'  Brain,"  1892.  »  "  Brain,"  1897. 

*  Hanshalter,  "Rev.  de  Med.,"  1895.  »  "Berlin,  klin.  Wochens.,"  1893. 
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familial  nervous  diseases,  there  is  a  tendeney  to  a  preponderance  of 
males,  and  the  transmission  is  usually  by  the  female  line.     Both  of 


Fig.  176.— Faniflv  tree  of  hereditary  ataxia,  reported  by  T)r.  Sanger  Brown.  Explanation  of 
diagram:  Shaded  iuclosure!*  indicate  hereditary  ataxia.  S<|uare8  indicate  inaleH;  circles  females.  The 
nuniJ)erM  to  the  left  refer  to  the  cases  in  Brown's  paix-r;  the  fin<t  number  to  the  right, the  age  at  death  or 
the  present  ajje.    f  indicat(>8  d^'cea.seti.    The  liust  number  indicates  tlie  age  at  onset. 

those  points  are  illustnite<l  in  the  jrcn<^'fth)jrical  diagram  of  Brown's  cases 
(Fig.  176).     In  a  given  family  there  is  frecjuently  noted  a  tendency  for 
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the  disease  to  tw  nmiiif^st  at  a  prf^ressively  earlier  age  iu  successive 
olitlJni'ii.  The  symptoms  are  likely  to  appear  at  the  ilevetitpmciital 
lierjiMls  of  life.  In  some  cases  they  are  congeuitally  evident ;  in  others 
ilie  first  or  st-conii  iJentition,  the  ages  of  pubertj',  acioleaceiuic,  anti  eoni- 
plete  adult  sexual  differentiation  and  reprodiietive  ability  seem  to  malce 
ilemandM  that  the  defective  neural  api«iratus  emi  not  meet,  and  thert- 
af^er  retrogrades.  In  execptiuuat  cases  the  disease  appears  Iat«  iu  Wie. 
Ffiwh-eieh's  type  usually  occurs  before  the  age  of  fourteen  ;  hereditary 
eerelielhir  ataxia,  or  Marie's  form,  after  pubescence.  In  many  cases, 
wjn-ciatly  in  children,  and,  therefore,  usually  in  Friedreicli's  variety,  the 
oecurrenee  of  an  infectious  fever  appears  to  precipitate  the  symptoms 
of  the  tlisease.  In  these  cases,  too,  the  cord-lesions  correspond  to  those 
of  the  combined  scleroses  and  occupy  tlie  posterior  arterial  field  of  the 
(Mini's  cross-section.  The  embryonic  vulnembility  of  this  portion  of  the 
cord  may  serve  to  locate  the  lesions  in  these  instances  in  the  lowc^r  levels 
through  the  intcmie<liarj'  of  the  vascular  supply. 

Morbid  Anatomy. — The  nmrbid  nnntoruy  of  these  family  ataxias 


^j;!^^   X^^^^'^^x 


varies  as  the  case  corresponds  to  the  spinal  or  the  cereliellar  type.  The 
cases  tliat  conform  strictly  to  Frledrfich's  mfiiditmie  show  a  poderolntei-al 
gderoai»  analt^nis  in  distribution  to  tliat  of  progressive  spastic  ataxia. 
There  is  a  decided  sclerosis  of  the  eolamnK  of  (ioU  and  Burdaeh,  with 
shrinking  of  the  cord  in  this  region  thrtnigliout  its  entire  length.  There 
is  sclerosis  of  the  crcmiuil  pifriDiiithi/  Imrf,  ui'  tlmni-it'  triuit,  of  the  d'lred 
cerebrlfitr  friid.,  of  Linnnuti'H  liiirl,  and  fn'i|neiitly  atrophy  of  the  cells  of 
Clarte'n  columit.  The  j/oMerior  horn  and  its  cells  are  shninkeii  and  in 
i!»re  oases  tlie  anterior  eornuat  cells  are  flegenerated.  Marie  insists  that 
the  cliangcs  in  the  jiyraraidal  tract  are  confined  to  the  filwrs  related  to  the 
direct  cerelwllar  tracts  and  Gowers'  tracts,  and  does  not  directly  affect 
the  npjier  motor  neurons.  The  portions  of  the  cord  that  last  develop 
are  thus  affected  by  tlie  R'tn^jressive  changes  of  the  malady.  As  a  rule, 
the  cord  w  unttermzcd  and  may  present  only  two-thirds  of  its  usual 
thickness.  In  a  few  cases,  notably  that  of  Mendel,  the  meduUn.  and 
ctTfAWftiTrt  were  also  reduced  in  size  and  d(^generation  has  been  traced  into 
the  cerebrum.    The  pogterior  roots  and  ganglia  are  usually  normal.    The 
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cranial  nerves  are  generally  spared  in  the  spinal  variety,  but  the  bypo- 
glossus  and  optic  nerves  have  been  rarely  found  diseased. 

The  cerebeUar  forniy  in  the  few  cases  on  reconl,  lias  presented  atrophy 
of  the  cerebellum,  as  in  Fraser's  case  and  in  one  of  NonneV.  This  is 
absent  in  Brown's  single  autopsy,  but  the  cerebellar  tracts  in  the 
cord  were  involved.  This  atrophy  is  said  not  to  be  sclen)tic.  The 
gray  substiiiuje  is  abnormally  thin,  Purkinje's  cells  are  few  in  num- 
ber and  undersized,  the  white  matter  is  l(»ss  voluminous  than  usual, 
and  the  weight  of  the  organ  is  reduced  a  third  or  a  half.  The  cord 
in  these  cases  of  Mario's  type  is  griuitly  reduced  in  size,  but  shows  no 
s<4(»rotic  degenerations.  There  appears  to  l>c  a  pure  genetic  jH)verty  of 
fibers,  or  else  they  have  disappeared,  leaving  no  trace.  Optic  atrophy 
is  not  infre(pient. 

Sjrmptoms. — The  vwtor  »f/mptf)t)in  an*  the  most  prominent.  They 
commence  with  (clumsiness,  espt^ially  in  walking.  The  child  stumbles 
over  every  trifle  and  becomes  more  and  more  unstinidy  on  its  feet, 
Ijjitc^r  the  (/alt  is  staggering  and  drunken  in  its  uncertainty.  Ataxia 
marks  every  movement  and  }K)sition,  but  there  is  no  rigidity  even  in 
the  cjises  presenting  increastKl  reflex(»s.  All  movements  are  clearly 
intentional,  though  clumsily  executed,  and  have  for  their  purpose  to 
maintiiin  the  insecure  e<|uilibrium.  In  standing  the  body  is  constantly 
swaying,  and  shuffling  st(»ps  in  various  directions  are  frequently  taken 
to  maintain  the  balance.  With  closed  eyes  the  difficulties  of  the  station 
and  gsiit  are  not  notably  inen^ased,  and  there  is  practically  no  loss  of 
the  jniwH/ar  aetWy  only  an  ataxic  inco()rdi nation  in  executing  move- 
ments. Frequently  (H)arse,  rhythmic  tmnblmg  or  jerky  movements  are 
made  on  attempts  to  use  the  extremities,  and  while  at  rest  often  a  finger 
or  the  wrist,  shoul<ler,  elbow,  head,  or  lower  extremity  is  moved  or 
twitcluMl  in  a  spasm<Hlic  manner.  Such  movements  are  frequently  seen 
in  the  fac^e,  (»s|KM*ially  when  the  patient  begins  to  talk  or  when  some  emo- 
tional expression  is  ealle<l  out,  Onlinarily,  complete  supjwrt  of  the  part 
or  its  eompl(?t<»  rest  (»auses  them  to  cease.  The  head,  in  a  similar  way, 
ikkIs  in  on(i  dirwtion  or  another,  and  may,  in  late  cases,  roll  anmnd  on 
the  shouhlers  as  if  artieulateil  with  ball  and  socket  As  the  {Mitient 
sits,  the  IkxIv  may  also  sway  about  alH)ve  the  hips.  An  examination 
of  the  mujicnlar  sfrmf/th  finds  it  but  slightly  reduee<l,  an<l  ek»arly  indicates 
^hat  there  is  no  serious  paralytic  state  present.  Tlu?  muscles  do  not 
wsuste  except  in  nises  of  long  standing,  and  then  only  rart»ly  and  mainly 
about  the  shouMers  and  hands. 

The  seiiHory  ftj/mj^f^miH  are  objectively  and  subj(»ctively  very  slight  or 
entirely  wanting.  A  few  cjises  hav(^  ]>ains  or  vtvv.n  <larting  pains  in  the 
early  stages.  The  pn\<*enee  of  an(»sth(»sia  or  analgesia  should  raise  a  sus- 
picion of  hysteria.     Tlu»  nniseular  scnst;  is  prac^tieally  jHTfect. 

The  Huperfieutl  reficxoA  are  not  disturbe<l.  In  eases  of  the  Fri<'dreieh 
type  the  deep  n^flexes  are  diminish(Kl  or  abolishetl  and  the  knet^-jerk 
usually  disjippears  v(»rv  ejirly.  In  Marie's  form  the  deep  reflexes  are 
exaggerated  and  foot-  and  reetus-elonus  are  commonly  encountered. 
The  sphinrferH  are  nnaffeet(Kl. 

The  face  presents  an  appearance  of  hebetude  that  deepens  as  the 


dUit-a^  advances  ami  in  wmie  instances  first  calls  attention  to  its  invar- 
^ion.  The  ftature^  ilnRip  in  u  nuuk-liki!  blanknL-ss  of  eispri-ssiun,  iiften 
intensified  by  a  half-upen  tuoutli.  In  niovumeutci  of  ciuutional  exprfs- 
ataxic  unlMilani«  appears,  resulting  in  contortions,  or,  at  least, 
exaggerations.  Tliere  is  usually  well-marked  ny^gmtu.  The  oscilla- 
tions of  liie  globe,  however,  tend  to  cease  if  the  eye  is  allowed  to  rcniatn 
at  rest,  and  vary  in  amplitude  and  are  increased  by  effort,  like  all  the 
other  manifestations  of  incoordinate  nnisciilar  iNilant^c.  It  is  often 
necessary  to  direct  the  eyes  widely  from  the  direct  line  of  fonvard 
vii^ion  to  develop  the  nystagmic  jerking.  Tliis  can  usually  be  acoim- 
plisbed  by  liaving  the  patient  fix  an  object  in  an  outward  and  upward 
direction.  Pal.-iies  of  the  ocular  muscles  are  extremely  rare.  Joffroy  has 
published  one  case,  and  another  ia  illustrated  here.  In  Friedreich's 
form  optic  a/rophi/  is  a  rare  exception.  Small  ^  reports  thrvt:  out  of  four 
cases  iu  one  family  showing  some  degree  ui'  it.  In  Marie's  form,  on  the 
other  hand,  it  is  a  common  finding,  and  changes  in  the  visual  nciilty  and 


( 
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in  the  form-  and  color-fitdbi  are  frequently  encountered.  The  pupillary 
rfflex  is  usually  normal  in  Friedreich's  form,  but  may  be  affected  in 
Marie's  group. 

The  upeecJi  is  ataxi<r,  if  the  expression  may  be  used.  Modulation 
of  the  voice  and  prompt  eiiuncudion  are  defeated  by  the  tardy  and 
incoordinate  action  of  tlic  muscular  apparatus.  It  reminds  one  of  tiie 
gait ;  some  wonLs  come  quickly,  others  slowly,  and  the  voice  tones 
change  suddenly  aud  irregularly  in  pitch  or  other  quality,  though  tend- 
ing to  a  monotone.  The  intclHyener  of  those  patients  is  not  much 
impaired  in  the  early  years  of  their  malady,  and  is  often  belietl  by 
their  apathetic  and  empty  faces,  but  in  the  later  stages  of  the  disease 
the  mind  is  frequently  sluggish  or  shows  some  retardation  of  develop- 
ment. In  Frielreicli's  form  physical  development  is  also  frfninently 
retarded  if  the  disease  manifests  itself  before  puberty,  and  sexual  func- 
tions are  correspondingly  backward. 

Trophic  and  vwionuitor  dfjvcle  are  very  rarely  encounterud,  or  are 
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entirely  lacking  exwpt  a  peculiar  conformation  of  the  feet  and  a  slight 
vertebral  poliosis  tluit  are  fr(»quent  in  Friedreich's  form.  The  chib~jfaot 
consists  of  an  exaggeration  of  the  plantar  arch  which  shortens  the  foot 
notsibly  and  causes  the  toes  to  assume  the  "  hammer "  position, 
extendcKl  at  the  first  and  flextnl  at  the  other  phalanges.  This  is  par- 
ticularly marked  in  the  big  toe,  which  usually  is  first  affect^Kl  and  is 

sometimes  the  first  symptom  of  the 
dist^ase  detected  by  relatives  conversant 
with  its  forms.  The  deformity  is  in- 
creased when  the  f<K)t  is  extended 
u|K>n  the  leg,  and  if  slightly  marked, 
may  disappear  when  the  patient  is 
standing.  The  scolioais  ap{)ears  in 
most  of  the  well-devclojKKl  caws  of 
Fri(Kln»ich's  form,  and  occupies  the 
dorsal  and  lumbar  spine.  It  is  usu- 
ally of  slight  amount. 

Varieties. — ^The  two  major  vari- 
eties making  up  the  group  of  family 
ataxias  have  lK>en  indicated  thn)ughout 
the  priHjeding  fmges,  and  there*  are  many 
authoritative  writers  who  reganl  them 
as  distinct  entities.  Their  prineiixd  differences  are  containiKi  in  the 
following  table.  The  ecTcbellar  features  clinicjdly  predominate  in  lK)th 
and  autopsies  are  yet  too  few  to  justify  their  (complete  separation,  esj>eci- 
ally  as  all  inUTnunliate  varieties  an*  being  r(»portt*tl : 


Fijf.  179.— CluhlMMl  f«>ot  of  FrhHln'Ich'n 
diMcaN(%  siiowing  .Hhi)rt(>nod  arch  and  ri*- 
tracted  great  toe  (HriAKaud). 


FaiKDREirn's  Form. 

Hereditary  Rpiiial  ataxia  appears  UhOi- 
ally  Iwfore  puberty. 

Choreic  tnovemetitH  iii  upper  extremi- 
ties and  oseillations  in  head  and  trunk 
frt^ciuent. 

Optic  atronhy  and  ambly(>pia  very  ex- 
ceptional. 

TetHton  reflexes  diminished  or  absiuit. 

Club- foot  atid  scoliosis  et^utnon. 


Marie's  Form. 

Hereditary    cerebellar   ataxia    appears 
^  usually  afler  puberty. 
Very  common  atid  pninounced. 


Common. 

Increased,  foot-clonus  fror|uent 
Exce)>tiona1. 


Course. — The  first  symptoms  to  attnict  attention,  unless  the  citM*  is 
congenitid,  are  the  difficulties  in  walking.  S)metimes  certain  families, 
who  have  learn(»d  to  know  tlu;  symptoms  from  the  number  of  ea.'^es 
among  them,  n^eognize,  by  the  fa('i(»s  or  the  scoliosis  or  the  clul)-foot  and 
cramped  toes,  that  another  has  be<'n  a<l<l(Kl  to  the  list.  In  the  cour.<c  of 
three  to  four  years  the  ataxia  in  all  four  extremities  is  well  mark(Kl.  It 
advanc(»s  and  augments  and  in  another  similar  period  takes  the  patient 
off  his  feet  and  n»ndei*s  him  praeti(»jdly  helpless.  In  this  state  he  may 
live  ten  to  twentv  vears  an<l  finallv  die  from  intercurrent  disease*.  While 
the  cours(»  of  th(»  <liseas(»  is  commonly  steadily  progressive,  long  remis- 
sions may  occur  an<l  sud<len  aggravations  take  pliu»e,  but  death  do<\*<  not 
result  directly  from  the  disorder. 
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Diagnosis. — ^The  diagnosis  of  a  case  of  family  ataxia  is  almost  self- 
evident  if  numerous  members  of  the  same  or  succeeding  generations  are 
affected,  but  in  certain  instances  no  such  collateral  cases  exist  The 
differential  diagnosis  must  then  be  made  from  tabes^  chorea,  and  insular 
sclerosis.  In  tahes  the  gait  lacks  the  cerebellar  quality.  Posterior 
sclerosis  also  presents  visceral  crises,  lightning  pains,  vesical  weakness, 
sensory  disturbances,  and  pupillary  symptoms.  It  is  a  disease  of  full 
adult  life  and  has  commonly  a  syphilitic  history,  and  nystagmus  is  ex- 
tremely uncommon  in  it  The  cases  of  family  ataxia  occurring  late 
in  life  usually  present  increased  reflexes. 

From  choreUf  for  which  it  is  frequently  mistaken,  especially  in  chil- 
dren, fiimily  ataxia  may  be  distinguished  by  the  major  affection  of  the 
upper  extremities  in  Sydenham's  disease,  its  rather  abnipt  onset,  and 
the  absence  of  nystagmus,  scoliosis,  club-foot,  and  persistent  abnormal- 
ities of  the  tendon  reflexes.  Huntingdon's  family  chorea  of  adult  life 
has  its  mental  features  and  forced  attitudes  and  movements,  which  are 
greatly  in  excess  of  anything  seen  in  the  family  ataxias. 

Insular  sderonis  presents  the  closest  resemblance  to  family  ataxia, 
especially  Marie's  form ;  and  as  it  also  may  affect  several  meml)ers  of 
the  same  family,  the  differentiation  may  be  most  difficult,  if  not  impos- 
sible. We  must  recall  its  distinctive  intention  tremor,  its  lack  of  static 
iastability,  its  scanning  staccato  speech,  its  spastic  features  and  gait 

Prognosis. — ^The  outlook  in  these  family  ataxias  is  always  gloomy. 
Aside  from  the  helplessness  there  is  no  suffering,  and,  as  a  rule,  they 
bear  their  lot  with  an  apathetic  good  nature. 

Treatment. — The  management  of  these  cases  does  not  promise 
much  improvement.  Some  have  thought  that  spinal  stretching  and 
electricity  improved  the  incoordination.  Carefully  planned  exercises 
may,  perliaps,  assist  in  the  same  direction. 


HEREDITARY  SPASTIC  PARAPLEGIA. 

Commencing  with  Strumpell,  groups  of  cases  have  been  recorded  by 
Bemliardt,  Philips,  South,  Newmark,^  Achard  and  Fresson,^  Bay  ley,  ^ 
and  others,  which  present  pure  spasticity  and  familial  traits.  Bayley 
traced  the  discjise  through  five  generations,  the  individuals  affected 
showing  marketl  similarity  in  all  respects.  In  his  series  it  seemed 
that  the  disease  once  escaped  did  not  reappear  in  the  descendants. 

The  spastic  condition  may  appear  at  any  age  from  the  first  (Achard 
and  Fresson)  to  the  fifty-sixth  year  (Striimpi^ll)  and  very  commonly 
is  preceded  by  some  infec^tious  disease,  as  typhoid,  measles,  etc.  There 
is  paresis  only  in  the  terminal  stages  and  no  ataxia.  The  muscular 
hypertonus  and  increased  reflexes  are  alone  noted.  Sensory  and  sphincter 
difficulties  are  absent  and  cerebral  features  are  insignificant,  or  only 
such  as  are  attributable  to  defects  in  the  intnicerebral  portion  of  the 

1  "  Medical  News,"  Feb.  16,  1897. 

*  "  Gaz.  bebdom.  de  Me<l.  et  de  Cbir.,"  Dec.,  1896. 

»  "Jour.  Nerv.  and  Ment.  Dis.,"  Nov.,  1897. 
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motor  i>iithway.  The  leg  rigidity  may,  however,  render  the  gait  mark- 
edly spastic  and  walking  finally  impossible. 

The  symptoms  are  n^ferable  to  the  pyramidal  tracts  which,  with 
the  columns  of  GoU  and  the  direct  cerebellar  tracts,  were  found  degen- 
erated by  StrumjH»ll.  Jendrassek  ^  believes  that  the  process  may  begin 
in  the  brain,  bulb,  or  conl,  and  Ls  retn)gressive  in  nature.  From  the 
familiiU  feature  of  these*  wises  it  is  evident  that  the  basis  of  the  para- 
plegia is  a  tenitoIogi(*al  defect  and  its  sometimes  late  api)caraucc  is  no 
bar  to  such  belief. 

Treatment  promises  little,  though  massage  and  e^irefully  selected 
exercises  may  accomplish  something. 

The  prognosis  is  not  hojwful,  but  the  course  of  the  disease  is 
usually  very  slow  and  for  a  given  family  nearly  the  same  in  all  the 
affected  members. 


SCLEROSIS  OF  THE  CORD  DUE  TO  VEGETABLE  INTOXICANTS- 
ERGOTISM,  LATHYRISM,  PELLAGRA. 

Ergotism. — Epidemics  of  ergotism  have  arisen  in  various  localities 
of  the  Old  World,  usually  in  times  oi'  bad  har\'e8t,  when  the  jHsople 
were  reduced  to  eating  ergottnl  gniin.  Brain  symptoms  in  the  form  of 
mania  an^  often  ass(KMated,  and  epileptoid  attacks  arc*  common.  The 
disejise  resjwcts  neither  age  nor  st»x,  and  sometimes  animals  prt»sent  sim- 
ilar eon!  symptoms.  These,  in  man,  consist  of  ]>aresthesias,  lightning 
pains,  ginlle  sensations,  analgesia,  static  instability,  and  an  ataxic  gait 
with  oblitenition  of  the  ])atellar  reflex(»s.  Neither  optic  atrophy  nor 
pupillary  stasis  oeeui's.  In  all  recent  autopsies  a  sclerosis  ecmfinwl  to 
the  |)<)st<'rior  columns,  and  eouforming  closely  to  the  ehangt\»^  in  tabes, 
has  iK'cn  found.  In  many  instances  the  sym])toms  develop  after  the 
poisonous  f(M)d  has  been  diseontiiUK'd  for  some  numths.  The  tendency 
of  th(»  disease  is  towanl  recovery  by  ])rogressive  amelioration  during 
several  yeai^s.  In  some  instances  (»ven  the  knee-jerk  is  restonKl.  The 
mortality,  however,  in  acute  cas<»s,  is  mther  gr(«t.  (For  fuller  particu- 
lars the  r<»ader  is  refcTHKl  to  th<»  article  of  Tuczek,  "Archiv  f.  Psy- 
chiatric," Bd.  xiii,  S.  1)9.) 

Lathyrism.^ — Kpi<lemies  of  thisdis<*ase  in  Europe,  Africji,  and  Asia 
have  been  nottnl  for  eenturi(»s.  The  cases  art*  marked  by  rigidity  of  th(» 
lower  (»xtremiti(»s  (M)ming  on  within  a  few  days,  and  paraplegic  symj)- 
toms,  with  w(»akness  of  the  bladder,  and  generally  end  in  slow  re- 
ei)verv.  They  coincide  with  famine  conditions,  when  the  p(M)ple  eke  out 
their  subsistenct*  with  the  various  vetches,  such  as  IjMyni^  Hdilvux^  or 
cicera,  or  difirummn.  The  morbific^  constituent  a])peiirs  to  be  an  alkaloid 
not  destroyed  by  onlinarv  cooking.  Tlu^  symptoms  come  on  gradually 
or  sometimes  rather  abruptly,  an<l  a  s|)asnHKlic  j>araplegia  is  developed, 
prcMlucing  tlu»  parajjlegic;  state*,  so  far  as  motion  and  l(K»omotion  is  con- 
cerned. Sensation  is  not  materially  disturlunl,  though  jiarc^sthesias  and 
some  blunting  of  cutaneous  sensation  are  usual.     Mental  symptoms  and 

»  'M)eutHch.  Anh.  f.  klin.  Mod.,"  Hd.  Iviii. 
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cerebral  features,  including  involvement  of  cranial  nerves,  seem  to  be 
lacking.  The  exact  lesion  is  not  known,  but  the  symptoms  all  point  to 
disturbance  in  the  lateral  tracts,  or,  [)erhaps,  to  a  posterolateral  sclerosis 
with  preponderating  spasticity.  Often  such  cases  suggest  a  focal  lesion 
of  the  cord,  but  the  absence  of  serious  sensory  disturbance  and  the  com- 
plete recovery  that,  as  a  rule,  ensues  are  not  consistent  with  such  a  jwint 
of  view. 

Pellagra  *  is  sometimes  confounded  with  ergotism.  It  has  occurred 
mainly  in  poverty-stricken  Itidian  districts,  and  is  traceable  to  the  use 
of  diseased  and  fermenting  maize.  It  pnxluces  mental  symptoms  that 
usually  call  for  asylum  treatment.  In  an  acute  form,  called  pellag- 
rous typhus,  it  may  rapidly  cause  death,  and  then  myelitis,  enteritis, 
meningitis,  and  lymphatic  adenitis  plainly  d(»clare  the  toxemic  nature 
of  the  malady.  Many  cases  are  marked  by  a  rough,  intense,  rapidly 
extending  erythema,  usually  commencing  about  the  neck.  Belmondo 
considers  the  disease  to  be  due  to  a  specific  organism.  Lombroso 
attributes  it  to  a  fungus  in  the  maize. 

The  cord-lesions  that  are  found  consist  of  a  leptomeningitis,  often 
with  much  thickening,  and  even  with  the  formation  of  osseous  plaques. 
In  the  cord  itself  the  anterior  comual  cells  are  frequently  atrophied 
and  pigmented.  There  is  commonly  a  }K)sterolateral  sclerosis.  This 
affects  Uie  colums  of  GroU  and  Burdach,  mainly  in  the  upper  cord-levels, 
but  spares  the  root-zone  of  the  postero-external  column.  The  crossed 
pyramidal  tract,  especially  the  lower  portion,  is  also  sharply  sclerosed, 
the  direct  cerebellar  tract  usually  escaping. 

The  spinal  symptoms  correspond.  Ataxia  is  most  marked  in  the 
npper  extremities ;  spasticity  is  pronounced  in  the  lower  limbs.  The 
iridian  reflexes  are  spared,  and  cutaneous  sensibility  is  not  much  affected. 
Strangely,  in  spite  of  the  usual  changes  in  the  anterior  cornual  cells, 
muscular  atrophy  is  insignificant.  The  disease,  clinically  and  anatomi- 
cally, presents  much  resemblance  to  paretic  dementia, 

*  Tnczek,  *'  Monographie  sur  la  PeUagre,"  1893. 
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PART  VI. 

DISEASES  OF  THE  GENERAL  NERVOUS  SYSTEM 
WITH  KNOWN  ANATOMICAL  BASIS. 


Among  the  various  dLseases  that  have  already  been  described^  several 
have  preseiit^Kl  symptoms  referable  to  the  various  portions  of  the  entire 
nervous  apparatus  and  properly  belong  to  this  section.  Thus,  in  mulUpk 
neuritis  all  nervous  levels  may  be  invaded.  Cerebral,  spinal,  and  nerve- 
trunk  lesions  are  all  encountered.  The  same  is  true  of  cerebrospinal 
numingitis,  kibes y  paretic  dementia ,  ergotism^  laihyrismy  and  pellagra  ;  but  for 
purposes  of  comjmrison  as  well  as  contrast  it  was  thought  most  expedient 
to  take  them  up  in  the  order  chosen,  being  guided  by  the  preponderance 
of  nerve-trunk  or  spinal-conl  features  in  (»ach  instance.  To  those  named 
we  here  add  muU-iph  iranilar  sclerosis  and  syphilis  of  the  nervous  system. 
With  some  of  the  syphilitic  lesions  we  are  already  acquainted. 


CHAITER  I. 

MULTIPLE  CEREBROSPINAL  SCLEROSIS. 

Multiple  cerebrospinal  sclerosis — multiple  sclerosis,  insular  sclero- 
sis, sclerose  en  pla/piesy  or  <lisseminated  sclerosis — is  a  disease  secondary 
usually  to  some  intoxication  or  infection  often  of  a  mixed  sort.  It  is 
markcnl  by  numerous  isl(»ts  or  plaques  of  sclerosis  irregularly  distributed 
in  the  brain,  conl,  and  cranial  nerves.  These  are  related  to  the  blood- 
supply  of  the  jKirt  and  probably  primarily  vascular. 

Etiology. — This   si'lcTotic    dis(»ase   is    not   very   common.       For 

instance,  Uhthoft*  in  six  or  seven  years  could  only  gather  about  100 

cas(»s  from  all  the  hospitals  and  clini(\s  of  Berlin.     It  affects  both  sexes 

indifferently  and  presents  a  large  prepondenince  of  cases  between  the 

ages  of  twenty  and  thirty  years.     Marie  asserts  its  absolute  nirity  after 

forty,  but  cjises  do  occur,     (.^hildren  are  not  infre(|U(»ntly  affected  and 

it  may  even  be  congenital.     Considerable  stress  was  formerly  laid  upon 
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heraliti/,  but  this  element  is  chiefly  manifest  in  a  neuropathic  tendency. 
Erb,  Oppeuhcim,  and  Ducheniie  have  cited  examples  of  direct  auecea- 
sion,  and  it  has,  in  a  tjinatl  number  of  instances,  atfected  eeveral  cbildreu 
of  the  same  family.  Hervouet '  has  even  seen  nine  cases  in  <jne  gen- 
eration. Orerir^rii,  cold,  traumaihim,  and  various  exceanFH  have  been 
acciised  as  causative.  Such  relation  is  subject  to  every  dtmbt,  though 
all  these  influences  are  ciipablc  of  aggravating  the  disease  when  once 
establishetl  and  of  precipitating  additional  manifestations  of  its  activity. 
The  most  important  etiolt^cal  factors  are  the  infections.  Typhoid, 
pneumonia,  malaria,  measles,  scarlet  fever,  small-pox,  diphtheria, 
whooping-cough,  erysipelas,  dysentery,  cholera,  and  influenza  have  been 
followed  by  the  development  of  the  symptoms  of  multiple  sclerosis 
within  a  few  weeks  or  montiis,^      OpiK'nheim  *  found  that  in  eleven 


I 


out  of  twenty-eight  cases  treated  by  liini  the  patients  had  long  been 
exjMjsed  to  the  influence  of  lead,  copper,  zinc,  etc.,  and  emphasizes  tlie 
significance  of  oacupaitonti  attended  by  such  intoxications.  Charcot,  in 
one  of  liis  laf*;r  lectures,  reported  a  case  consecutive  to  cerebral  rheuma- 
tism. In/ccllon  may  explain  some  of  tlie  family  groups  of  multiple 
adenosis  and  Oppeuhcim's  observation  of  the  disease  in  a  mother 
aud  child.  From  the  numerous  and  often  mixed  infections  noted,  it 
seems  unlikely  that  we  have  to  deal  with  a  specific  organism.  It  is 
also  a  debated  question  whether  the  morbific  microbes  act  through  tlieir 
elaborated  poisons  or  by  embcilie  colonization.  It  is,  however,  quite 
definitely  settled  that  the  irritative  influence  reaches  the  central  nervous 
organs  through  the  bli»od-chanuelB  and  there  sets  up  the  localized  scle- 
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FlR.  182.— DlHtrlbu- 
tion  of  loNioiiM  of  multi- 
ple BcltTOHis  in  the"  ('<>rd. 
SectioiiM  takonat  various 
levels  throughout  its  eu- 
tire  leugth  (Charcot). 


rotic  processes.  Early  sclerotic  patches  ordinarily 
show  a  centrally  diseased  blood-vessel,  and  thrombi 
have  been  found  in  several  instances  which  Ribbert,^ 
with  Marie,  is  disposed  to  attribute  to  niicrobic  em- 
boli. 

Goldscheider  ^  declares  the  process  analogous  to 
that  of  an  acute  myelitis  originating  through  the  vas- 
cular supply,  while  Schuster  and  Bielschowsky  *  con- 
sider the  change  as  primarily  interstitial. 

Morbid  Anatomy. — Mojcroscopically  the  men- 
inges retain  their  normal  appearance.  The  pia 
mater  is  translucent  and  frequently  the  sclerotic 
patches  on  the  cerebnil  and  cord  surfaces  can  be 
seen  through  it.  These  present  various  sizes  and 
siiapes  and  are  usually  grayish  or  pinkish  gray  in 
color.  In  some  C4uses  they  may  only  appear  after 
undergoing  the  action  of  bichromate  and  other  hard- 
ening solutions.  In  distribution  they  recognize  no 
law.  Sometimes  they  are  most  frequent  on  the  sur- 
face ;  sometimes  they  are  continetl  to  the  interior  of 
the  cord  and  brain.  In  a  genenil  way  they  seem  to 
j)refer  tlie  white  substane<3  to  the  gray  matter.  They 
are  found  from  the  cerebral  convolutions  to  the  filum 
termiuale  and  in  variable  numbers  fnmi  a  few  to 
several  hundred.  Their  dimensions  are  those  of  a 
millet-seed  to  a  walnut  or  largiT,  and  they  are  often 
of  irregular,  but  almost  invariably  of  definite,  outline. 
They  may  invade  the  cranial  nerves,  especially  the 
optic,  and  the  spinal  nn^ts  are  not  exempt.  On  sec- 
tion, tlu»y  present  a  retmettHl  apjK^amnce  if  old,  a 
salient  aspect  if  recent.  J^oth  sorts  may  be  found  in 
the  siime  ease. 

Microscopicallif  the  definite  outline  of  the  plaques 
is  still  maintained,  and  they  are  sharply  distinguished 
from  the  surrounding  normal  tissue.  The  myelin  has 
di.sipjKjarcHl  from  the  nerve-fibers  which  pass  through 
them,  but  the  (txis-eylinderH  usually  |)ersist  and  some- 
times are  enlarged.  In  riK^ent  ])laques  there  is  an 
abundanc^e  of  (/ranular  bodies  throughout  the  islet, 
but  in  older  lesions  they  are  confined  to  the  }>eri- 
])her\'  of  the  placpie.  Through  and  everv>vhere  in 
the  plaque  is  a  proliferation  of  the  neuroglia,  at  once 
the  evidence  and  the  result  of  the  irritant  cau.<e  of 
the  lesion.  Obs(TV(»rs  are  agrewl  that  secondary 
dcgenemthn^  do  not,  as  a  rule,  follow  the  develop- 
ment of  these  sclerotic^  patches.  This  is  attributed 
to  the  jK^rsistence  of  the  axis-cylinders.     Depriveil 


^  Virchow's  **  Archiv,"  18J)5.  »  ^c  /^.^t   f.  klin.  Med.,"  Bd.  xxx. 

»  '*Neurolog.  Ceutmlbl.,"  1897. 
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of  their  myelin  covering,  insulation  is  destroyed  in  the  nerve-fibers,  and 
to  this  fact  some  writers  attribute  in  part  the  trembling  and  other  motor 
disturbances  commonly  presented.  Occasionally  myelinatcHl  fibers  are 
found  in  old  patches,  and  it  has  been  suggested  that  they  may  be  due  to 
a  regenerative  process.  These  particularly  occur  in  the  pyramidal  tracts 
and  in  GrolFs  columns.  Popoff  ^  has  recently  insisted  that  the  alleged 
neuroglial  hyperplasia  does  not  exist,  but  regards  this  appearance  as 
due  to  d^eneration  products  of  the  myelin  and  axis-cylinders.  Red- 
lich,^  however,  in  a  still  later  study,  insists  fully  upon  the  glial  increase 
in  all  cases.  The  nerve-cells  embraced  in  the  plaques  are  diminished 
in  size,  often  pigmented,  and  their  processes  are  atrophic  or  may  have 
disappeared. 

In  the  optic  nerve  there  is  the  same  interstitial  increase  without  division 
of  axis-cylinders,  and,  according  to  Uhthotf,  papillitis  and  atrophy  of  the 
disc  only  occur  when  the  plaque  is  situated  immediately  behind  the  globe. 

The  vessels  in  the  plaques  show  decided  changes.  The  coats  are 
thickened,  especially  the  external  tunic,  so  that  in  section  they  remain 
open  and  dilated.  The  i)erivascular  sheaths  are  also  dilated  and  at 
times  obliterated.  In  other  instances  thrombotic  occlusion  of  the  ves- 
sels lias  been  observed.  One  vessel  particularly  altered  is  usually 
found  toward  the  center  of  each  small  sclerotic  patch,  and  the  sclerosis 
is  most  intense  at  and  about  this  iK>int.  The  api)earance  indicates  that 
an  early  embolism  or  thrombosis  sets  up  vascular  l(»sions  extending  to 
the  perivascular  spaces,  and  entails  irritative  sclerosis  of  the  adjacent 
neuroglia. 

A  certain  number  of  cases  must  be  kept  in  mind  where  the  early 
changes  are  due  to  diffuse  myelitis  or  cerebritis,  or  both,  and  in  which 
secondiiry  degenerations  and  numerous  focjilized  softenings  give  rise  to 
a  similar  clinical  picture. 

Symptoms. — Wide-spread  as  are  the  lesions  and  hit-or-miss  as  is 
their  location  in  multiple  sclerosis,  the  clinical  symptom  group  of  the 
disea<^  is  tolerably  uniform  and  ordinarily  easily  recognized. 

The  motor  features  constitute  the  most  important  group  of  symp- 
toms in  multiple  sclerosis.  The  f/dit  is  disturbefl  and  usually  at  an  early 
period  of  the  disease.  Sometimes  it  is  clearly  and  purely  spastie,  identi- 
cally the  same  as  that  presented  in  the  jxiraplegic  state  :  legs  rigid,  knees 
adducted,  toes  turned  in  and  dragging  along  the  ground ;  clonus 
showing  in  the  trembling,  shaking  legs,  which  are  pulled  up  and 
advanced  by  swaying  movements  of  the  Ixxly  and  pelvis ;  all  re- 
flexes exaggerated.  To  this  is  usually  added  more  or  less  uncer- 
tainty of  equilibrium,  and  we  have  a  combination  of  cerebellar  stagger- 
ing and  si>astic  rigidity  which  has  been  called  the  ccrebeUmpamnodic 
gait,  and  is  the  one  most  frequently  encountered.  In  exceptional  cases 
the  gait  is  purely  cerebellar  in  quality,  without  any  rigidity,  and  with 
diminished  or  normal  reflexes.     There  is  eominonlv  more  or  less  muscular 

» 

weakness^  which  may  reach  a  paraplegic  degree  and  defeat  all  attempts 
at  walking. 
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A  considerable  proportion  of  cases  present  an  apoplectifonn  ciUcick, 
followed  by  transitory  hemiplegia y  at  some  [)eriod  of  the  disease,  and  this 
may  be  repeated  scleral  times.  In  rare  instances  such  an  aix)plectiform 
attack  is  the  initial  manifestation  of  the  disease.^  Sometimes  both  limbs 
and  the  face  on  one  side  are  involved ;  sometimes  we  luive  a  crossed 
paralysis ;  sometimes  the  face  escapes,  and  sometimes  the  palsy  is  para- 
plegic in  distribution. 

The  upper  limbs  present  not  only  the  spastic  weakness  already  noted 
in  the  lower  extremities,  but  here  is  developed  to  its  highest  degree  the 
so-called  intention  tremor^  which  is  well-nigh  characteristic  of  the  dis- 
ease. While  at  rest  the  hands,  trunk,  and  head  are  perfectly  quiet ;  but 
once  the  patient  attempts  to  reach  any  article,  es])ecially  if  the  movement 
be  somewhat  extensive  and  requires  precision,  the  entire  member  be- 
comes animatcnl  with  a  coarse  trembling  which  augments  in  amplitude 
as  the  movement  continues.  Finally  the  object  is  seized  witli  con- 
siderable rudeness.  The  moment  the  arm  is  again  placed  at  rest,  and 
supported  so  tliat  no  muscular  effort  is  expen(led,  the  tremor  at  once 


£^    Z^y 


Fig.  183.— Handwriting  in  two  cases  of  multiple  sclerosis,  showing  irregular  intention  tremor. 

ceases.  This  trt»mor  shows  clearly  in  the  handwriting  of  these  patients, 
and  writing  may  finally  become  impossible.  Unlike  the  trembling  of 
paralysis  agitans,  which  is  most  pronounced  in  the  fingers  and  while  at 
rest,  the  intention  tremor  of  multiple  sclerosis  usually  arises  at  the 
roots  of  the  extremities,  and  they  are  moved  in  their  entirety  from  the 
shoulder-  or  hip-joints.  This  accounts  for  the  wide  range  of  the  tremor 
excursions,  and  j)erhai)S  for  their  low  ratey  which  usually  is  between 
five  and  eight  to  the  second.  The  lower  extremities  may  also  present 
this  intention  tremor  to  some  degree,  and  it  frequently  shows  in  the 
tnink  and  head  of  the  patient  if  without  baek-sup[K)rt  or  head-rest. 
The  movements  of  the  head  are  usually  antero{)osterior  in  direction,  but 
may  also  l>e  somewhat  lateral  and  then  tend  to  produce  circumduction 
of  the  head  upon  the  shoulders.  Frequently  the  tremor  is  much  more 
marked  on  one,  mde  than  on  the  other,  and  rarely  it  is  unilatercd. 

One  of  the  ordinary  tests  of  this  tremor  is  to  direct  the  jMitient  to 
take  a  drink  from  a  tumbler  of  water.  In  marked  cases  the  tremor 
appears  directly  the  hand  starts  toward  the  glass.     This  is  reached  in  a 

»  Boulogne,  "Rev.  de  MM.,"  May,  1896. 
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fidrly  direct  line,  grasped  suddenly,  and  with  increasing  oscillations 
carried  toward  the  lips,  which  are  protruded  to  meet  it,  with  the  head 
and  body  advanced  and  shaking.  The  motions  become  more  and  more 
vigorous,  and  finally  the  glass  is  rattled  or  dashed  against  the  teeth,  and 
the  water  not  already  spilled  may  drench  the  patient's  face  and  clothing. 
The  little  remaining  is  obtained  by  steadying  one  hand  with  the  other, 
and  firmly  holding  the  glass  with  the  mouth.  This  tremor  is  increased 
by  embarrassing  emotions,  and  is  somewhat  proportionate  to  the  extent 
and  duration  of  the  movement  attempted. 

Sensory  features  in  multiple  sclerosis,  in  a  general  fashion,  may 
be  said  to  be  wanting,  so  far  as  general  sensibility  is  concerned.  Occa- 
sionally a  patient  complains  of  anomalous  sensations  of  heat  or  cold,  for- 
mication, fullness  in  the  limbs,  and  sometimes  of  pains  which  may  even 
be  lightning-like  in  character  or  of  the  girdling  form.  According  to 
Freund,  the  slight  objective  sensory  chang(»s  sometimes  encountered  are 
confined  to  the  fingers  and  toes  mainly,  and  to  the  distal  ^wrtions  of  the 
limbs.  They  consist  of  disturbance  of  touch  and  pressure,  of  hyi^eral- 
gesia  and  analgesia,  and  insignificant  modifications  of  thermic  sensibility. 
They  are  often  transient  and  changeable.  Hemianesthesia  and  other 
hysterical  distributions  of  anesthesia  sometimes  complicate  multiple 
sclerosis,  as  the  diseases  may  be,  and  often  are,  associated. 

Hearing,  taste,  and  smdl  arc  singly  disordered  in  rare  cases  of  midti- 
ple  sclerosis,  usually  in  the  direction  of  deficit,  and  may  be  completely 
lost. 

Disturbance  of  sight,  on  the  other  hand,  Ls  frequent,  oft^n  very 
marked,  and  of  great  diagnostic  value.  The  ocular  apparatus  may  be 
affected  in  any  portion  of  its  neuromuscular  make-up.  Nystagmus, 
usually  consisting  of  lateral  movements,  is  presented  by  over  half  the 
cases,  perhaps  in  seventy  per  cent.  True  nystiigmus,  in  which  the  eyes 
constantly  oscillate,  occurs  about  once  out  of  five  such  cases,  the  other 
four  presenting  nystagmiform  movements  only  on  occasion,  particularly 
when  the  eyes  are  forcibly  deviated  to  the  right  or  left  It  should 
be  sought  by  directing  the  patient's  line  of  sight  throughout  the 
entire  lateral  and  vertical  range  of  ocular  movement.  In  seventeen  per 
cent  of  cases  Uhthoff  found  paretic  conditions  of  the  extrinsic  eye-mus- 
cles. These,  like  the  hemiplegic  features,  are  usually  transient.  They 
may  constitute  a  complete  external  ophthalmoplegia,  or  be  confined  to  any 
of  the  motor  oculi  nerves,  or  to  portions  of  the  third  cranial  pair.  They 
are,  as  a  rule,  bilateral  and  affect  the  associated  movements,  showing  their 
nuclear  nature.  The  nystagmus  is  of  a  similar  nature,  and  probably 
due  to  the  disturbed  muscular  balance. 

The  pupils  may  show  miosis,  ino(|iiality,  and  diminished  reflexes  to 
both  light  and  accommodation,  but  the  Robertson  pupil  is  practically 
unknown,  and  miosis  is  usually  associated  with  an  exaggeration  of  the 
light  reflex. 

The  optic  nerve  is  very  frequently  affected  and  vision  is  often  modi- 
fied. The  papilla  may  show  optie  neuritis  or  atrophy,  but  the  atrophy 
is  very  seldom  extreme,  and  the  disc  usually  retains  some  color  in  a  part 
of  its  expanse.     Some  papillary  modification  is  found  in  over  one-half 
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of  all  cases,  and  some  cases  showing  no  clianges  in  the  nerve-head  still 
present  visual  defects.  Vision  may  be  slowly  or  rapidly  reduced  and 
blindness  may  follow,  but  is  ordinarily  transitory,  and  a  considerable 
degree  of  sight  is  freijuently  restored.  Centml  scotomata,  irregular  or 
regular  retraction  of  the  field,  dyschromatopsia,  particularly  for  red  and 
green,  may  be  variously  combined  in  tlie  field,  and  in  these  respects  the 
ocular  disturbances  are  rarely  synmietrical  and  may  be  entirely  unilateral. 
They  may  ha  of  insidious  or  rapid  development  and  may  be  early  or 
late  manifestations  of  the  disease.  They  bear  a  rough  relation  to  the  in- 
tensity of  other  symptoms  and  often  increase  correspondingly  with  them. 

Visceral  disturbances  are  insignificant  in  insular  sclerosis.  Rectal 
and  vesical  incontinence  or  retention,  gastric  crises,  and  other  similar 
manifestations  of  organic  disease  of  the  cord  are  sometimes  encountered, 
but  are  not  severe  in  degree  or  constant  in  apjxjarance. 

Trophic  disturbances  are  equally  unim[K)rtant  and  anomalous. 
Loss  of  nails,  gluteal  decubitus,  and  localized  wasting  of  muscles,  [xir- 
ticularly  of  the  interosseous  muscles  of  the  hand,  have  been  met  with. 

Bulbar  Ssnnptoms. — Difficulty  in  swallowing  and  in  mastication, 
trembling  of  tlie  tongue,  inability  to  protrude  it,  glycosuria,  and 
polyuria  are  occasionally  encountered,  and,  with  the  other  bulbar  symp- 
timis  already  noted,  point  to  the  location  of  sclerotic  patches  in  that 
region. 

Cerebral  Features. — Among  the  most  charact<»ristic  symptoms  of 
multiple  sclerosis  is  the  speech  defeat  This  is  verj'  commonly  present 
and  consists  of  a  slowy  vionotonous,  scannhxg  pronunciation  that  slights 
no  syllable  and  ends  abruj)tly,  spasmodically ^  explosively  with  the  hist. 
It  sometimes  ciiuses  elision  of  the  final  sounds  or  every  syllable  is 
slurred.  Then*  is  a  distinct  effort  to  articulate  each  sound  with  rests 
between.  This  staccato  speech,  in  marked  cases,  is  very  pn)minent, 
but  in  some  instances  it  may  lack  some  of  its  features  or  entirely 
default.  Its  mechanism  is  of  difficult  explanation,  but  is,  at  least  in 
some  cases,  attributable  to  faulty  action  in  the  articulative  nniscles. 

Verfir/o  is  sometimes  pres<'nt  and  may  disturb  the  patient  at  rest  or  in 
walking.  In  some  cas(»s  the  nystagmus  causes  objects  to  dance  before 
the  eye.s ;  in  others,  with  ocular-muscle  ])aresis,  there  is  diplopia,  both 
of  which  may  cause  vertigo.  In  rare  instances  the  vertigo  presents 
M6nii^re's  type.  The  apoplectiform  and  epileptiform  attacks  that  have 
been  already  incidentally  mentioned,  sp(t>tmodic  laughter  and  crying  and 
slight  Tineiitul  enfeehlemetity  with  indifference  and  dejection,  indicate  cerebral 
lesions.  In  rare  eases  an  exjmnsive,  egotistic  delirium  of  grandeur 
may  appear  closely  resembling  that  of  paretic  dementia,  and  complete 
dementia  may  ensue. 

Course  and  Forms. — The  onset  may  occur  abru|)tly  by  an  ajwplec- 
tiform  attack,  followed  immediately  by  hemiplegic  or  paraplegic  or 
monoplegic  weakness,  or  these  may  suddenly  appear  without  the  con- 
vulsive attack.  In  other  instances  vertigo  or  visual  disturbance  sud- 
denly oi>ens  the  program.  More  frequently  the  onset  is  gradual  and 
the  course  progressive.  Difficulty  in  walking  or  in  speaking  or  the 
trembling  is  first  noticed  and  gradually  increases,  leading  in  the  other 
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prominent  features  of  the  malady.  Sometimes  the  initial  feature  con- 
sists of  attacks  of  pain  of  the  stabbing,  lancinating  variety.  The 
advance  of  the  disease  may  be  chronically  progressive,  or  it  may  show 
exacerl)ations  or  remissions,  and  continu(j  finally  to  advance.  Some- 
times the  amelioration  is  permanent  and  recovery  is  {>ossible.  In 
progressive  cases  death  may  result  from  intercurrent  maladies,  from  an 
apoplectiform  attack,  from  bulbar  accidents,  or  from  the  exhaustion  of 
tenninal  dementia. 

The  duration  of  the  disease,  like  its  anatomicjd  basis  and  its  symp- 
touLs,  is  very  variable.  It  may  reach  full  development  within  a  few 
months  or  a  year,  rarely  almost  at  a  lK)und.  It  may  terminate  in  a 
year,  last  twenty,  or  rec(Kle  completely  at  any  time. 

In  some  instances  only  one  or  a  few  of  tlu;  most  notable  symptoms 
of  the  disease  ever  develop.  These  cases  constitute  the  foniies  frufdes 
of  Charcot.  Thus  the  trembling,  or  the  speech  defect,  or  the  gait  with 
or  without  nystagmus,  or  bulbar  symptoms  and  amyotrophy  may  prc»- 
dominate,  while  the  other  symptoms  are  only  very  slightly  developed  or 
entirely  absent. 

Diagnosis. — In  a  well-developed  case  the  diagnosis  is  easily  made. 
The  intention  tremor,  cerelx^llospasmmlic  gait,  spastic  weakness,  nystag- 
mus, and  syllabic  speech  make  a  distinctive  picture  that  should  be  recog- 
nized at  a  glance.  The  differentiati(m  from  family  ataxia  may,  however, 
present  great  difficulty  when  several  members  of  the  same  family  are 
affected  with  multiple  sclerosis.  Friedreich's  tv]ie  is  markeil  by  flac- 
cidity  and  al)olished  knee-jerks,  the  motor  difficulty  is  purely  ataxic  and 
never  spasmodic,  and  optic-nerve  symptoms  are  practically  always 
absent.  In  the  heredocerebellar  tyi)e  of  family  ataxia  there  are  increascxi 
reflexes  and  often  optic  atrophy,  but  a  long  family  succession  of  cjises 
rarely  fails  us,  and  the  motor  difficulty  here  agjun  is  devoid  of  sjiasticity 
and  is  purely  ataxic.  In  neither  type  <lo  we  find  the  well-develoiKKl 
syllabic  speech  nor  the  intention  tremor,  though  the  speech  is  modititKl 
and  ataxic  and  there  are  choreic  movements  which  might  at  first  mislead. 

Hysteria  is  capable  not  only  of  mimicking  every  objective  symptom 
of  insular  sclerosis,  but  sometimes  is  associated  with  it  in  the  same 
patient  It  should  never  be  out  of  mind  in  making  the  diagnosis,  and 
the  stigmata  of  the  neurosis  should  be  faithfully  sought  in  every  instance. 
Cases  showing  hysterical  signs  and  the  symptoms  of  multiple  sclerosis 
should  be  looked  ujwn  as  probably  orgsmic  if  the  tendon  reflexes  are 
exaggerateil  and  the  plantar  reflex  is  abolished.^ 

In  the  partial  cases,  mainly  marked  by  one  of  the  prominent  charac- 
teristics of  multiple  sclerosis,  the  diagnosis  is  much  more  difficult.  In 
every  such  instance  all  the  features  of  insular  scl(»n)sis  should  besought, 
and  some  of  them,  if  only  partially  developed,  will  be  fountl  to  fix  the 
diagnosis,  or  the  presence  of  signs  of  other  diseases  will  guide.  When 
trembling  predominates,  we  must  exclude  panilysis  agitiins,  metallic 
intoxications,  chorea,  and  hysteria.  When  the  s{)eech  defect  is  most 
pn>rainent,  we  must  think  of  paretic  dementia  and  the  family  ataxias. 

*  Bazzard,  '* Simulation  of  Hysteria  by  Organic  Dis^^iise  of  the  Nervous  System," 
London,  1891. 
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In  cases  showing  a  predominance  of  cerebellar  ataxia  intracranial  tumors 
and  the  family  ataxias  must  be  excludtnl.  When  the  gait  is  purely 
spastic,  we  must  exclude  transverse  myelitis  and  the  combined  scleroses 
of  the  cord. 

Prognosis. — While  the  outlook  in  a  case  of  nmltiple  sclerosis  is 
always  grave,  the  tendency  to  remissions  and  the  occasional  complete 
recession  of  the  disease  make  it  distinctly  more  hojxjful  tlian  in  the 
destructive  sclerotic  lesions  of  Uibes  and  cross-myelitis.  It  is  impossible 
in  a  given  cast*  to  forecast  its  probable  course  so  long  as  it  is  progress- 
ing. Ajwplectiform  seizures  followed  by  pandytic  features  and  aggra- 
vation of  all  the  symptoms  may  occur  at  any  moment ;  but  when  the 
disease  has  shown  remission  and  improvement  we  are  justified  in  hop- 
ing, with  due  reservation,  for  better  things. 

Treatment. — In  every  case  the  nature  of  the  origin  of  the  malady 
will  guide  therapeutics.  If  the  disease  is  to  be  considered  as  mainly 
due  to  infections  and  to  the  continuous  activity  of  microbic  life,  which 
from  time  to  time  leads  to  new  plaques  or  increases  old  foci,  bactericidal 
preparations  are  indicated— quinin  in  malaria ;  mercury,  iron,  arsenic, 
and  salicyl  prejmrations  in  other  septic  conditions.  Generally  speaking, 
an  antisepticemic  regime  is  in  order.  This  may  only  be  valuable  when 
the  general  resistive  |K)wers  of  the  economy  are  increase<l  by  the  best 
hygienic  and  general  health  mea^^tures.  The  future  may  furnish  some 
organic  antitoxin  remedy  more  jwwerful  than  our  present  medicaments. 


CHAPTER  II. 
SYPHILIS  OF  THE  NERVOUS  SYSTERJ. 

The  syphilitic  lesions  of  the  nervous  system,  especially  of  the  cen- 
tral a])[)aratus,  are  of  extreme  fnuiuency  and  of  almost  infinite  variety. 
In  this  section  little  more  can  be  attempted  than  an  enumeration  of 
them,  with  special  referenc(»  to  clinical  peculiarities  and  the  most  effica- 
cious mode  of  treatment. 

Syphilitic  nervous  disease  may  be  (livid(»il  into  (1)  those  due  to  the 
active  ravages  of  the  virus  and  (2)  those  which  follow  the  infection  and 
are  not  marked  by  n(H)plastic  products.  The  oni*  is  ^peciju',  the  other 
para^yphilvtic.  The  first  is  microbic,  the  sec'ond  toxic  or  chemical.  Such 
a  view  of  luetic  lesions  and  C4)nsequences  gives  us  the  best  working 
basis  at  the  present  time.  Syphilis  is  (capable  of  transmission  to  off- 
spring in  either  form,  and  we  have  some  hereditary  syphilitic  diseases 
of  the  general  nervous  system  mark(Hl  by  the  ordinary  gummatous 
processes,  and  others  due  solely  to  faults  of  nutrition  and  toxic  action. 
Again,  both  the  syphilitic  and  jxirasyphilitic  diseases  may  be  present  in 
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the  same  individual  at  the  same  time  or  at  diflFerent  periods.     The  fol- 
lowing tabulation  may  serve  to  systematize  the  subject : 
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Active  specific 
lesions 


Cerebrospinal 

^phllis,  acquired 

and  hereditary 

(early  and  tardy) 
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Meningitis 
Cerebritis 
Arteritis 
Neuritis 


Mania 

Melancholia 

Pseudoparesis 


Meningomyelitis 

Myelitis 

Spinal  paraplegias 


Syphilis  of  spinal  nerves. 

''  Tabes 


Pftrasyphilitic 
diseases 


Acquired 


Hereditary 


Paretic  dementia 

Neurasthenia 

Hysteria 

Epilepsy 

Neuralgia 

Juvenile  tal)es  and  paresis 
Infantilism 
Hydrocephalus 
^  Cerebral  or  spinal  agenesis 


Specific  lesions  of  the  general  nervous  system,  like  specific  lesions 
elsewhere,  always  originate  in  the  connective  tissue  or  blood-vessels  and 
secondarily  affect  the  parenchyma,  disturbing  function  first  and  finally 
destroying  the  essential  cells  and  fibers  of  the  part.  Rarely  they  arise  in 
bony  structures  and  thence  invade  the  adjoining  nervous  apparatus  or  act 
upon  it  by  pressure.  Their  peculiarity  is  in  the  gummatous  plastic  exudate 
and  its  formative  tendency.  It  is  essentially  a  neoplastic  process,  which 
may  vary  from  an  appearance  of  simple  inflammation  to  the  accumula- 
tion of  sizeable  tumors.  In  early  stages  there  is  often  a  marked  ten- 
dency to  regressions  and  recidives.  Old  lesions,  if  of  considerable  size, 
may  caseate  within  and  cicatrize  upon  the  surface  by  fibrous  organiza- 
tion and  fibroid  changes  may  alone  remain  to  indicate  the  preexisting 
gummy  condition. 

Acquired  syphilis  affects  the  central  nervous  system  by  specific 
lesions  in  a  very  considerable  proportion  of  all  luetic  cases.  Hjelmann, 
leaving  out  of  the  question  both  tabes  and  paretic  dementia,  states  that 
from  1|  to  2^  per  cent,  of  all  cases  of  sy]>hilis  develop  cerebrospinal 
lesions,  and  that  of  those  presenting  the  tertiary  features  of  the  infec- 
tion, twelve  per  cent,  show  invasion  of  the  cerebrospinal  axis.  Four- 
nier  puts  this  latter  percentage  at  twenty-one.  In  the  great  majority 
of  cases  the  syphilitic  process  is  wide-spread  and  somewhat  ha])hazard 
in  its  location.  Very  rarely  do  cases  of  spinal  syphilis  lack  evidences 
of  cerebral  involvement  at  some  period,  but  cerebral  syphilis,  on  the 
contrary,  is  sometimes  devoid  of  spinal  complications.  We  may,  for 
descriptive  purposes,  divide  these  cases  of  acquired  active  syphilitic 
lesions  into  the  cerebral  and  the  spinal.  Their  common  association 
should  never  be  forgotten. 
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CEREBRAL  SYPHON 

Syphilitic  cerebral  meningitis  ia  pi-riiapa  the  most  frequent  form 
of  curebral  sypliilis,  and  usiially,  to  sooie  extent,  complicates  all  other 
variotifH  of  eiicephulio  lues.  The  Javoiitc  loention  is  the  ba^iihir  area, 
especially  the  intcriKtlmieiilar  space,  fn)m  which  it  frequently  extends 
upward  on  to  the  convexily  of  the  jNirictul,  and  particularly  of  the  frontal, 
lobe».  tk)  commonly  is  the  bitsc  utfected  that,  speaking  clinically  and 
accordin^r  to  Charcot,  it  may  never  ho  considered  exempt,  even  when 
the  symptoms  ])oint  to  the  convexity  alone.  The  distribution  recalls 
that  of  tuberculosis.  A  ^latinous  tnins])arent  substance  infiltrates  the 
soft  meninges  about  the  circle  of  Willis  and  the  optic  chiasm.  It  is 
com])osed  of  small,  round,  embrj'onic  cells,  and  is  veiy  vascular  and 
viscoid.  Caseation  and  sclerotic  degeneration  mark  the  lesion  later. 
The  adjoining  or  enveloiK-d  ner\'cs  and 
vessels  iiuiy  be  injured.  Ncuritic  atrophy  on 
the  one  hand  and  obliterating  arteritis  on 
the  otlier  are  thus  set  up.  Extension  of  the 
process  to  the  nerve-sheatlis  and  interstitial 
structure  accounts  for  the  verj-  frequent 
symptoms  on  the  jmrt  of  the  cranial  nerves 
in  cerebral  syphilis. 

In  the  field  of  syphilitic  mcnin^tis 
gummy  masses,  or  gummata,  are  iLsually 
ennvuntereil.  They  vary  in  size  from  mili- 
ar,' liodius  to  tumors  as  large  as  filberts, 
wliieli  may  W  solitary,  few,  or  many  in 
nmnber.  Tlicir  favorit<'  location  is  at  the 
linse  or  on  the  i-onvexity,  esjx'cially  on  the 
frontal  lolx's,  but  no  jMirtion  of  the  brain  is 
exempt.  Sometimes  thev  fiirni  on  the  sur- 
riKht  e^F 'xcnuriK,  LiiniiiiR  u|i'Hrrj  laec  or  lu  tuc  thickness  of  tlie  dura  mater, 
■11  oiiiii-M  II  «i  ugioi  Bfgii.  ^ij.  ,]j^j,]j,  ^Yit(,i„  (]„,  lirain,  on  some  se]>tal 
infolding  or  iK'netniting  blood-vessel.  They 
comport  tiu^mselves  aa  do  brain-tumurs  generallv,  and  give  rise  to  similar 
localizing  signs  nn<l  symptoms.  Sclenius  or  fibrous  degeneration  marks 
the  later  sttiges  of  all  those  specific  neoplastic  lesions,  and  gives  rise  to 
what  is  sometimes  called  sclerous  .S|>ecific  meningitis. 

Syphilitic  cerebritis  may  exist  as  a  direct  extension  from  a  s|)cciflc 
meningitis  or  gimima,  or  may  wcur  more  or  h-ss  indopeiKlcntly.  It  may 
present  its<'lf  as  a  diffuse,  gummatous  encephalitis,  or  as  localized  en- 
ecphalic  gummata  whitrli  timd  to  easeate,  or  it  may  apjv^ar  in  circimi- 
seril)ed  [Kitehcs  or  phuiues,  especially  in  the  ptmtine  and  peduncular 
surfaces,  which  may  end  in  sclerous  patches.  Every  syphilitic  prix-ess 
in  the  brain  entails  a  surrounding  zone  of  cerebral  softening  or  cerebritis. 
Syphilitic  Cerebral  Arteritis. — Syphilitic  endarteritis  in  the  brain 
is  a  eimiparativcly  common  accident.  This  may  result  in  the  oblit- 
eration of  the  krge  basilar  vessels  8(Kx>ndarily  to  a  gummatous  menin- 
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gitLs,  or  it  may  develop  as  a  primary  locus  of  syphilitic  activity.  Its 
legitimate  result  is  a  localized  ischemia,  which,  if  complete,  results  in 
thrombotic  brain-softening.  Heubner  insists  uiK)n  its  frequency  in  the 
basal  ganglia.  The  middle  cerebral  arteries  appear  also  to  be  frequently 
affected  either  in  the  numerous  small  branches  of  the  Sylvian  or  by  the 
complete  obliteration  of  this  motor-zone  vessel. 

It  is  also  now  established  that  cerebral  hemorrhages  may  follow  a 
specific  arteritis.  This  rarely  occurs  within  the  brain-substance,  but 
more  often  takes  place  in  the  large  and  comparatively  unsupiK)rted 
basilar  vessels,  resulting  in  a  foudroyant  apoplectic  stroke  almost  imme- 
diately fatal. 

Syphilitic  Lesions  of  the  Cranial  Nerves. — Owing  to  their 

exposed  position  at  the  base,  where  specific  cerebral  invasion  is  most 
common,  the  cranial  nerves  are  very  commonly  implicated.  The  relative 
frequency  with  which  they  are  affected  diminishes  from  the  chiasm  and 
optic  nerves  backward  toward  the  bulb.  The  order  is  as  follows : 
Optic  nerves,  motor  oculi,  abducens,  trifacial,  facial,  auditor}^,  and  only 
rarely  the  glossopharyngeal,  vagus,  and  hypoglossus. 

The  motor  oculi,  or  thinl  nerve,  is  affected  in  al)out  forty  jx^r  cent, 
of  the  eases,  and  shows  a  particular  vulnerability  on  the  part  of  the  fibers 
supplying  the  levator  of  the  u}>pcr  lid.  Hence  the  frequency  and  sig- 
nificance of  ptosis.  Inequalities  of  the  pupil  and  pupillary  stasis  are  of 
equal  importance  and  frequency.  Referable  to  the  affection  of  the 
chiasm  and  o])tic  nerves  and  tnicts  we  find  all  forms  of  irregular  and 
unequal  contractions  of  the  visual  fields.  Opti(^  neuritis  is  very  fre- 
quently present  and  atrophy  may  result.  The  trifacial  may  be  involvwl 
in  one  or  all  its  branches,  causing  disturbed  sensibility  sometimes,  but 
mort*  frequently  neuralgic  pains  of  corres|x)nding  distribution.  Infre- 
quently we  have  facial  palsy,  and  in  rare  cases  this  is  associated  with 
deafness  on  the  same  side. 

The  amount  of  injury  to  a  nerve  varies  within  wide  limits,  but  often 
presents  the  suggestive  peculiarity  of  advance  and  recession,  giving  rise 
to  temporary,  fugaceom  palisks  and  temporaiy  f^erisory  fecUure^,  such  as 
amblyopia,  lasting  a  day  or  two.  After  several  such  attacks  the  dis- 
ability is  likely  to  |>ersist  |)ermanently  and  indicates  a  destructive  change 
in  the  nerve,  which  commences  as  an  interstitial  infiltration  and  neuritis. 

The  general  symptoms  of  cerebral  syphilis  are  modified  by  the 
particular  lesions  that  are  ])resent.  These,  as  a  rule,  are  viulirfonn,  but 
with  special  prominence  of  certain  features.  One  e^ise  attracts  most 
attention  by  its  eye  symptoms,  another  by  its  neuralgic  pains,  another 
by  its  convulsive  manifestations,  another  by  its  stupor  or  mania  or 
paralysis. 

There  is  always,  or  nearly  always,  an  initial  jwriod — a  premonitory 
penod — that  it  is  ol  the  greatest  importance  to  recognize.  Then  only 
does  medication  offer  a  fair  chance  of  effecting  a  cure.  Once  passed, 
irreparable  damage  is  done,  and  the  best  that  can  be  hoped  for  is  to  check 
further  mischief  and  leave  the  bniin  and  nerves  scarred  with  ciciitricial 
tissue.  Brain-syphilis  appears,  onlinarily,  during  the  secondary  periml, 
but  may  occur  at  any  date  after  the  first  few  months.     Thus  the  first 
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year  shows  the  greatest  number  of  cases,  which  diminish  gradually,  year 
by  year,  to  the  end  of  life.  If  tertiary  manifestations  appear,  the  likeli- 
hood of  the  occurrence  of  brain-syphilis  is  increased.  It  is  important 
to  know  that  a  blow  or  jar  to  the  skull  may  precipitate  and  focalize  syph- 
ilis in  the  brain,  and  if  present  may  greatly  aggravate  it.  The  same  is 
true  of  mental  shock  and  fright.  The  phenomena  of  the  premonition 
stage  consist  of  headaches,  didurbances  of  sleep,  mental  changes,  and 
physical  declme. 

The  headcwhe  in  its  typical  form  is  atrocious  in  severity,  often  cir- 
cumscribed, and  deeply  seated.  It  is  frequently  marked  by  local  ten- 
derness on  ])ercussion  and  shows  daily,  usually  nocturnal,  exacerbations. 
The  syphilitic  headache  may  remit  without  apparent  cause,  or  an  ex- 
acerbation may  be  followed  by  a  ptosis  or  an  amblyopia,  or  it  may  ter- 
minate upon  the  appearance  of  a  hemiplegia  or  other  serious  secondary 
brain-lesion.  Usually  the  only  sedative  capable  of  controlling  it  is 
morphin,  but  it  yields  in  a  few  days  to  either  mercury  or  the  iodids. 
While  the  headache  is  mainly  vesperal  or  nocturnal,  in  some  instances  it 
is  most  severe  in  the  morning  and  some  trace  of  it  usually  lasts  through- 
out the  twenty-four  hours.  Commencing  in  a  localized  area,  it  may 
gradually  invade  the  entire  head,  and  frequently,  if  unchecked  by  proper 
treatment,  lasts  weeks  and  months. 

The  sleep  is  modifieil  in  two  ways.  Tliere  is  insomnia  or  sopor,  or 
both.  The  nocturnal  headache  in  itself  may  destroy  sleep  at  night,  but 
in  addition  the  patient  often  fails  to  slcej)  after  the  headache  subsides. 
Insomnia  often  occurs  early,  before  the  headache  has  grown  intense. 
Ijater,  then*  is  usually  a  tendency  to  stupor,  and  this  also  may  appear 
early.  Tlu»  ])atient  drops  to  slei^p  at  any  time  during  the  day,  at  his 
meals,  over  his  paj)er  or  desk.  Aroused  at  night  by  the  cephalalgia,  he 
drops  l)a(^k  into  a  heavy,  stuporous  sleep,  and  often  requires  vigorous 
rousing.  In  a  somnolent  way  he  may  get  up  for  any  purpose  and  at  once 
drop  to  sleep  on  returning  to  bed.  The  stuix)r  may  become  continuous 
and  reach  a  comatose  depth. 

Menial  changes  ordinarily  accompany  the  cephalalgia.  The  patient's 
wits  are  dulled.  He  is  a]>athetie,  disinclined  for  study,  work,  or  social 
enjoyment.  The  memory  is  fn^quently  impaired.  He  looks  and  acts 
and  feels  depressed  and  indiffenMit^  His  ideas  come  slowly  and  he  may 
show  irritability  or  become  greatly  depressed. 

The  general  health  often  fails.  The  a])petitc  is  commonly  lost  early, 
strength  diminishes,  flesh  is  lost,  and  the  skin  and  mucous  membranes 
grow  pale  and  anemic.  Often  at  this  time  vertigos,  tingling  in  an  ex- 
tremity, inequalities  in  the  pu])ils,  a  drooping  lid  or  some  twitching  of  a 
limb  indicate  tlie  impending  storm  and  show  its  direction. 

Special  Symptoms. — After  the  premonitory  jH^ricxl  or  even  from 
the  first  the  disease  shows  one  of  three  major  tendencies,  markeil  by 
the  ])reiM)n(lenuice  of  vicningitia,  artei^lal  accidents,  or  tnmor  fonnaiion, 
respectively.     Thes(»  may  be  and  usually  are  variously  combined. 

The  meningreal  form  is  marked  by  extreme  depression  and  torjK)r. 
The  patient  lies  like  one  narcotized  or  stujxjfied  with  alcohol.  At  times 
he  e^m  be  roused  to  answer  in  monosyllables,  but  promptly  subsides  into 
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the  letliargic  state  and  may  become  u 


)us  and  comatose  for  a  few 
r  several  days.  When  he  talks  it  is  in  an 
1  unreliable  way.  Frequently  there  is  a  little  delirium. 
His  heatUohe  alone  seems  to  cause  him  trouble.  Usually  pu[iillary 
glug^hness  and  inequality  are  present,  ptosis  and  squints  are  frequent, 
uihI  diplopia  sutmetimet^  admitted.  There  may  be  incoutincnce  or  vesical 
retention.  Fever  is  ordinarily  absent  and  the  physical  functions  are 
well  carried  nn.  Death  rarely  results  from  this  form  of  cerebral 
syphilis,  but,  on  the  other  hand,  etmiplete  recovery  is  equally  rare. 
Some  trace  in  the  way  of  mental  incertitude  or  apathy  is  likely  to 
persist.  In  exceptional  instances  there  is  wild,  maniacal  delirium  and 
motor  excitement,  an  elevatwl  temperature,  and  quickened  pulse, 

The  Arterial  Form. — Cerebral  syphilitic  arteritis  is  usually  acccm- 
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ptinied  by  basilar  specific  meningitis  and  the  premonitory  headache. 
Cranial-nerve  symptoms  are  also  usually  present.  It  gives  rise  to 
tiirombu.s  and  cerebral  softening,  resulting  in  hemiplegia  or  monoplegia, 
or  aphasia  or  other  localized  cortical  dLsability.  Usually  this  does  not 
i«me  on  at  once,  but  by  sliglit  premonitory  strokes  and  numerous 
"warnings."  Transitory  plegias  and  aphasias  are  always  suggestive 
of  syphilis.  Wlien  the  motor  c<irtex  is  involved,  sjMism  or  partial 
epilepsies  are  commonly  induced.  The  rule  applies  here,  as  in  gum- 
mata,  tliat  epileptic  .soizures  after  the  age  of  thirty  are  generally  due  to 
gvphilis,  and  that  paralytic  seizures  in  adults,  beflm'  the  ago  of  fnrtv,  in 
tile  absi-nee  of  cardiac  and  reuul  le,«ioii-,  iii-,>  aliinKt  invariiibly  >y|.lii'litie. 
.Another  indication  of  syphilis  U  a  iimltipli'-ity  ..f  lr>i.>iis.  A  d.>iibl<' 
hemiplegia  or  left  hemiph'gia  with  aphasia  or  psL'udobulb.ir  palsy  frum 
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double-sided  lesions,  or  cerebral  hemiplegia  and  paraplegia  from  brain- 
and  cord-lesions,  in  tlie  same  ease,  speak  for  syphilis. 

Ileiiiorrhagcy  as  already  indicated,  is  usuidly  from  a  large  basal 
vessel  and  is  promptly  fatal.  It  is  commonly  secondary'  to  aneurysmal 
degeneration  and  is  a  rare  cause  of  death  in  syphilitics.  Occasionally 
thrombosis,  beginning  in  the  circle  of  Willis,  eventually  reaches  and 
obstructs  the  basilar  arterv,  and  death  follows  coma. 

The  erummatous  form  of  cerebral  syphilis  is  usually  marked  by 
focal  symptoms,  and  here  all  the  rules  of  cerebral  localization  apply. 
As  alx)ve  indicated,  the  favorite  location  for  gummata  is  basilar  and 
upon  the  frontoparietal  convexity,  precisely  the  regions  in  which  focal 
symptoms  arise.  These  consist  of  cortical  states  of  irritation  and  de- 
struction,— in  other  words,  of  limited  epileptical  attacks  and  cortical 
palsies,  and  of  cranial-nerve  lesions.  Usually  the  focal  signs  and 
symptoms  in  gunuuatoiis  cases  are  ])receded  by  the  premonitory  phe- 
nomena. This  might  be  expected,  as  the  usual  meningeal  or  cortical 
gumma  is  secondary  to  a  more  or  less  diffuse  sj)eeific  meningitis.  In 
rare  cases  the  convulsion  is  the  first  manifestation  of  cerebral  invasion. 
Genendized  fits  and  epileptiform  convulsions  are  not  rare  in  diffuse 
cortical  syphilis,  and  may  be  assoc^iattnl  with  the  Jacksonian  attacks, 
petit  mal,  momentary  aphasias,  sudden  **  thickening  of  the  tongue,"  and 
similar  evidence  of  circumscril>ed  lesions.  Syphilis  also  seems  capable, 
acconling  to  Fournier,  of  ])roducing  a  pamsyphilitic  epilepsy  to  which 
att<»nt ion  will  be  recalled.  (For  further  details  regarding  cerebral  gimi- 
mata  the  readier  is  r(»ferred  to  the  chapt<'r  on  Cerebral  Tumors,  page  236.) 

Syphilitic  Mental  Disease. — The  ])hysieal  disturbances  of  brain 
syphilis  proper  are  those  of  organic  brain  disease,  but  in  subjects  strongly 
predisj)osed  to  insanity  tlu'  syphilitic  cachexia  may  induce  ordinary 
forms  of  insanity.  Those  due  to  the  encephalic  nivages  of  lues  are 
most  fre(piently  of  the  depress(»d  varieties,  grouped  under  the  generic 
name  of  melancholia,  with  a  decided  tendency  to  dementia.  Less 
fre(|uently  there  is  exaltation  and  delirium,  which  may  be  intense, 
and  in  both  forms  hallucinations  are  common.  Evidences  of  gross 
brain-lesions  are  nirely  wanting.  Cranial-nerve  symptoms,  localizing 
fits,  monoplegie  palsies,  and  spetHih  def(»ets  j)oint  the  way  to  diagnosis. 

In  some  instances  symptoms  arise  that  elos(»ly  a[)e  those  of  paretic 
dementia,  and  give  rise  to  the  term  HyphUiiic  pHcudajHiranH,  The  differ- 
ential diagnosis  mny,  indeed,  be  impossible.  The  features  suggesting 
active  syphilitic  disease,  as  contrasted  with  the  degenenttive  changes 
of  paresis,  are  a  less  steadily  ])rogressive  course*,  less  expansiveness,  less 
amnesia,  less  spec^ch  difficnilty,  absence  of  th(»  Robertson  pupil,  ])resence 
of  cranial-nerve  palsies  and  early  monoph^gias,  and  improvement  under 
antisyphilitic  treatment.  Syphilophobia  and  hyjH)chondriasis,  arising 
from  the  knowledge  or  fear  of  being  infected,  have  only  an  indirect 
relation  to  the  disease. 

Diagnosis. — ^The  diagnosis  (»f  encephalic;  sy])hilis,  when  there  is  a 
])lain  history  and  marked  evidences  of  ])revious  infection,  should  pre- 
sent no  difficulties.  In  cases  where  such  data  are  lacking,  one  of  the 
nicest  of  diagnostic  problems  is  fumisluKl.     Nocturncd  headacheji  of  the 
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character  described,  epileptoid  aUacks  occurring  after  the  age  of  thirty, 
or  apojUectio  attacks  appearing  before  the  age  of  fifty,  should  at  once, 
singly  or  in  combination,  raise  the  suspicion  of  syphilis.  A  histor}^  of 
any  sort  of  a  genital  sore  strengthens  the  case ;  and  if,  in  addition,  the 
slightest  secondary  manifestation  can  be  detectcnl  or  recallcKl  by  intelligent 
cros^-questioning,  small  doubt  remains.  It  may  be  stated  that  the  great 
majority  of  cases  of  syphilis  of  the  nervous  system  present  very  slight 
secondaries,  or  these  may  have  entirely  esca])ed  attention.  Another  indi- 
cation of  syphilis  in  brain  disease  is  a  mvitlplwity  of  lemorui.  Cord  and 
brain  symptoms  in  the  same  i>atient  are  significant,  as  are  double-sided 
brain-lesions  or  lesions  of  both  base  and  convexity.  The  almost  con- 
stant  presence  of  basilar  gummy  meningitis,  with  its  consequent  cr(in 
niat-^nerve  symptoms,  among  \vhich  are  ptosis,  pupillary  abnormalities, 
and  optic-nerve  disturbances,  often  alone  is  sufficient  to  guide  the  diag- 
nosis. The  modr  of  devdopment  counts  for  something.  In  brain-syph- 
ilis the  onset  is  rarely  sudden,  but  is,  rather,  by  rejK^ated  advances,  with 
remissions.  Fuga/cecmsi  pcUsies  and  fleeting  sensory  losses  are  the  pecu- 
liar property  of  syphilis.  The  phenomena  of  tlie  premonitory  phw<e  can 
not  be  too  strongly  insisted  upon.  Sterility  in  male  or  female  should  be 
given  a  certain  weight,  and  repeated  miscarriages  frequently  incrimi- 
nate the  husband.  Finally,  the  therapeutic  ted  stands  for  considerable. 
If  under  adequate  alterative  dosage  the  disease  yields  within  a  week, 
it  sustains  the  diagnosis  to  some  degree  ;  but  we  must  never  forget  that 
in  other  organic  processes,  even  in  sarcomatous  tumors,  the  iodids  may 
cause  a  notable  remission  in  the  symptoms. 

Prognosis. — The  outlook  is  far  from  favorable,  though  it  is  too  com- 
monly assumed  to  be  so  solely  because  syphilis  is  at  the  bottom  of  the 
oerebnil  symptoms.  It  may  be  safely  stated  that  less  than  one-fourth  of 
tlie  cases  of  brain-syphilis  recover.  Fournicr,  in  90  cases,  reported  23 
unrelieved,  13  improved,  14  die<l,  and  30  recovered.  Of  those  recovered, 
probably  many  presented  recurrences  later  in  life.  In  a  general  way 
we  may  expect  to  check  the  progress  of  active  syphilitic  processes  ex- 
cepting in  rare  cases  of  a  malignant  and  unmanageable  character,  where 
the  human  organism  can  not  tolerate  a  medication  intensive  enough  to 
permanently  subdue  the  disease.  The  golden  opjwrtunity  is  in  the  pro- 
dromal stage.  Lesions  that  have  caused  destruction  of  nervous  tissue, 
such  as  results  from  thrombotic  softening,  st»condary  degeneration,  hem- 
orrhagic disint(»gration,  and  sclcmtic  strangulation,  leave  indelible  and 
irremediable  effects.  In  view  also  of  the  known  ability  of  syphilis  to 
lie  latent  and  dormant  for  years,  and  its  clinical  remissive  tendency,  the 
wise  physician  will  always  maintain  great  reservation  in  even  the  most 
promising  cases.  Marked  and  pmlongefl  stu[>or  and  dec^ided  mental 
disturbance  make  the  ex|)ectation  of  complete  restoration  ver}'  slight. 
A  patient  who  has  once  developed  syphilis  of  the  cerebrospinal  apjiJira- 
tus  is  never  safe  and  must  maintain  nuKlieal  supervision,  and  should  un- 
dergo courses  of  treatment  at  yearly  intervals  as  long  as  life  Ijists. 

Treatment. — ^The  treatment  is  the  same  a,<  that  in  the  spinal  form, 
now  to  be  considered,  and  will  be  detailed  in  that  connection. 
29 
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SPINAL  SYPHILIS. 

Nearly  if  not  every  case  of  s])iiial  syphilis  sooner  or  later  presents 
evidences  of  cerebral  invasion,  and  the  diagnosis  of  syphilis  of  the  cord 
often  depends  npon  this  association.  It  is  pro|)osed  in  this  section  to 
mainly  emphasize  the  cord-lesions. 

Syphilis  of  the  spinal  cord  and  membranes  is  somewhat  more 
precocions  in  its  appearance  than  brain-syphilis,  and  most  frequently 
appears  from  the  third  to  the  sixth  month  of  the  syphilitic  history.  It 
then  diminishes  in  frequency  during  the  rest  of  life.  As  within  tlie 
skull,  spiniU  syphilis  is  eminently  a  disease  of  the  meninges,  nerve- 
roots,  and  blood-vessels.  The  cord-changes  are  invariably  secondary 
and,  in  a  sense,  mechanical.  It  may  involve  any  or  all  of  the  mem- 
branes as  a  s|K»cific  meningitis,  which  sometimes  is  marked  by  gum- 
matous thickening  and  tumor,  but  much  less  commonly  than  is  the  c^se 
within  the  skull.  The  nerve-roots  and  entering  vessels  and  the  pial 
vessels  are  frequently  involved  in  the  siKJcific  meningitis,  which  may 
also  extend  to  the  periphery  of  the  eonl.  Another  group  of  conditions 
arises  inmi  imj)airinent  of  the  blood-vessels.  Endarteritis,  endophle- 
bitis,  and  thronilmsis  may  cause  disturbances  of  the  circulation  in  any 
part  of  the  conl.  They  may  cause  softening  and  changes  tliat  are 
clinically  similar  to  a  f(K'4»l  myelitis,  or,  by  affecting  the  blood-supply  of 
the  i)Osterior  arterial  fi(»l(l,  set  up  the  changes  in  the  |H)sterolateral 
j)orti<)n  of  the  eonl  that  induce  combined  scleroses.  Ordinarily,  spinal 
syphilis  is  nudtiform,  and  a  varied  picture  is  presented  through  the  im- 
plication of  various  parts  of  the  conlal  a])panitus.  The  matter  is  still 
further  complicated  by  the  variations  in  a  single  case,  which  may  at 
different  times  present  great  moilifieations.  Thus  a  case  Iwginning  as 
meningitis  may  become  a  meningomyelitis,  set  up  a  conibineil  sclerosis, 
and  terminate  by  focal  softening,  consuming  many  years  in  its  history'. 
For  descriptive  purposes,  and  based  upon  clinical  manifestations,  we  may 
divide  enses  of  s])inal  syphilis  into  :  (1)  Meningitis  and  meningomyelitis, 
(2)  acute  myelitis,  and  (3)  ataxic  [xiraplegias  or  combined  scleros(»8. 

Syphilitic  Meningitis  and  Meningomyelitis. — These  furnish  the 
most  habitual  expressions  of  spinal  syphilis.  In  clinical  features  they 
differ  but  little  from  similar  lesions  arising  from  any  other  source.  The 
principal  symptoms  are  pains  and  palsies.  The  pninH  are  onset  feat^ 
ures  and  are  of  extn»me  intensity,  usually  with  a  w(4l-marked  tendency  to 
nocturnal  exacerbation.  They  are  usually  lo(»{it<Kl  in  the  lower  extrem- 
ities, but  with  these  there  is  generally  associated  a  most  intolerable 
rachialgia  in  the  lower  part  of  the  back.  They  are  root  painR  and  may 
be  nmrke<l  by  tenderness  along  the  nerve-trunks,  and  even  by  herix^s 
and  glossy  skin.  Partial  palsy  of  certain  nuiscle  groups,  with  disturbed 
sensation  in  the  cutaneous  area  of  identiwil  innervation,  is  (x?casionally 
seen,  and  still  further  eontirins  the  neuritic  and  root  disturbance. 

The  }xihicA  are  rarely  complete.  There  is  a  feeling  of  weakness  in  the 
legs,  sometimes  distinctly  greater  on  one  side  than  on  the  otlier ;  a  jmra- 
plegic  distribution  that  may  ascend  to  any  level,  but  most  frequently 
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remains  below  the  waist-line.  In  rare  cases  the  upper  members  are  most 
or  alone  affected.  In  some  cases  a  pachymeningitis  ccrvicalis  has  been 
found,  with  its  characteristic  deformities,  and  in  some  such  instances  the 
spinal  portion  of  the  dural  disease  has  been  a  downward  extension  from 
s^'philitic  thickening  within  the  skull. 

The  cord  is  frequently  affected,  as  is  shown  by  bedsores,  sphincter 
disturbances,  Brown-Sequard  paralysis,  and  a  tendency  to  spasticity  in 
the  lower  extremities,  which  are  at  first  rt»laxed  and  enfeebled. 

The  sensory  disorders  usually  open  the  prognmi  and  the  (mraplegia  is 
ushered  in  by  a  feeling  of  heaviness  and  clumsiness  in  the  legs.  Usu- 
ally there  are  a  series  of  remissions  and  advances  until  the  spasmodic 
paraplegia  is  finally  established. 

Occasionally,  gummata  form  in  the  meninges  and  give  rise  to  tumor 
symptoms.     Multiple  miliary  gummata  are  still  mrer. 

In  the  annular  invasion  of  the  cord  the  blood-supply  is  interfered 
with,  bt>th  arteries  and  veins  suffering  from  deformity  and  endothelial 
changes  that  may  lead  to  ischemic  softening  and  hemorrhage.  Com- 
bined scleroses  are  similarly  induced. 

Syphilitic  acute  myelitis,  or  softening,  is  not  a  rare  condition. 
The  b^t  of  recent  observations  indicate  that  the  origin  is  in  throm- 
botic occlusion  of  blood-vessels,  syphilis  acting  as  any  other  infection, 
or  setting  up  a  specific  arteritis  or  phlebitis,  with  or  without  accom- 
panying meningitis.  In  the  softenwl  area  there  is  commonly  great 
syphilitic  cellular  activity,  and  secondary  hemorrhage  frequently  causes 
a  hematomyelic  condition.  The  favorite  location  for  softening  is  in  the 
gray  substance,  and  the  thrombosis  may  extend  to  all  the  vess(»ls  of  a 
considerable  area.  Very  rarely  does  the  lesion  involve*  the  entire  cross- 
section.  Secondary  ascending  and  descending  degenerations  naturally 
follow. 

The  symptoms  are  those  of  an  acute  myelitis :  sudden  onset,  para- 
plegia, corresponding  sensory  disturbances,  sphincteric  incontinence,  and 
spasticity  after  a  few  weeks. 

Syphilitic  Ataxic  Paraplegia. — This  variety  of  spinal  sy]>hilis 
has  been  much  written  about  since  I^rb,  in  1802,  called  attention  to  its 
frequency  and  uniformity.  He  pro]x>sed  for  it  the  name  of  xyphiUtic 
^piimi  paralyifi^,  Subsecjuent  communications  by  Muchin,  Kuh,  Kowa- 
lewski,  and  others  tended  to  give  it  an  autonomy  tliat  Erb  spwifically 
deprecated  in  his  earlier  reports.  Oppenheim,  Brissaud,  Marie,  and 
others  have  denied  its  entity. 

The  condition  is  usually  of  insidious  onset,  developing  in  a  few 
weeks,  months,  or  years.  The  first  symptoms  are  feelings  of  heaviness 
and  paresthesia  in  the  legs,  very  s<>f»n  accompanied  by  difficulty  in 
emptying  the  bladder  through  spasmcxlic  action  of  sphfncter  and  de- 
tm-ior.  Rigidity  and  spasticity  in  the  legs  soon  develop,  and  tlie  gait 
shows  them  in  the  dragging  toes,  adducted  knees,  and  uncertain  steps. 
Knee-jerks  and  rectus-  and  ankle-clonus  are  commonly  well  marked 
and  muscular  strength  is  more  or  less  reduccHl.  Sjiasticity  and  a 
lack  of  muscular  strength  are  especially  insisted  upon  by  Erb.  Sensory 
disturbances  are  slight  or  entirely  absent,  and  the  disease  is  verj'  slowly 
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progressive  or  inclined  to  be  stationary  or  to  even  improve  under  treat- 
ment for  syphilis.  It  seldom  reaches  a  stage  of  complete  helplessness. 
Often  the  upper  extremities  are  affected  in  a  less  degree,  and  pupillary 
symptoms  are  not  unconmion. 

In  this  outline  it  is  easy  to  see  the  symptoms  of  posterolateral  scle- 
rosis or  ataxic  paraplegia,  or  the  combined  scleroses  (see  p,  421).  The 
condition  may  also  arise  secondarily  from  a  meningomyelitis,  and  it  is 
clearly  due  to  vascular  disturbance  in  the  ]K>sterior  arterial  cord-field, 
witli  the  ataxia,  spasticity,  and  paraplegia  tliat  mark  such  lesions. 

Diagnosis. — The  diagnosis  of  sj)inal  syphilis  is  frequently  of  the 
greatest  difficulty.  Unlike  cerebral  syi)hilis,  it  has  not  a  characteristic 
premonitory  stage.  The  nocturnal  nichialgia  and  the  advance  and 
retreat  of  the  spinal  symptoms  liave  some  signiticiince,  but  a  historj'  or 
the  evidence  of  syphilitic  infection  has  more  weight  and  the  presence 
of  encephalic  disease  has  most  of  all.  This  last,  as  already  frt»quently 
statc^l,  rarely  defaults.  In  the  combined  scleroses  we  must  exclude 
tabes,  which  can  usually  be  done  by  a  tap  on  the  knee  and  an  examina- 
tion for  objective  signs. 

Prognosis. — ^The  outlook  in  focal  myelitis  is  the  same  as  in  that 
lesion  from  other  causes  than  syphilis,  and  depends  ujH)n  the  amount  of 
damage  to  the  cross-section,  the  vertical  loi»ation,  and  the  sei'ondar}' 
degenerations.  Meningomyelitis  can  fnHjuently  be  held  in  check  ami 
offers  a  good  prognosis  if  the  cortl  is  only  superficially  injureil.  The 
prognosis  of  the  combintnl  scleroses  is  go<Kl  as  to  life,  but  bad  as  to 
complete  reeover}\ 

Syphilitic  neuritis  is  not  a  connnon  accident.  In  rare  instances 
the  toxic  condition  may  induce  a  multiple  neuritis,  l^'siially  it  aff'wts 
single  nerves,  as  the  sciatic,  intercostal,  or  some  branch  of  the  brachial 
plexus.     Such  lesions  arc  oft(»n  bihitenil. 

Hereditary    Cerebrospinal    Syphilis. — Hereditary    8yi)hilis    is 

capable  of  provoking  any  and  all  of  tlu*  injuries  of  the  general  nervous 
system  that  follow  tlie  acquired  infection,  and,  like  it,  is  often  marked 
by  a  multiplicity  of  lesions  in  a  given  case.  These  may  appear  con- 
genitally,  in  the  early  years  of  life,  or  be  tardy  and  postjwned  until 
puberty,  or  even  to  the  twentieth  and  thirtieth  year.  The  presenc^e 
or  history  of  other  syphilitic  stigmata,  such  as  Hutchinson's  teeth, 
hydrocephalus,  idiocy,  C4ichexia,  syphilitic  skin  diseases,  choroiditis,  and 
parental  syphilis,  must  often  be  relied  ui)on  for  a  diagnosis.  The 
lesions  of  hereditary'  syphilis  are  less  auKMiable  to  treatment  and  of 
worse  prognosis  than  those  of  the  acquired  form. 

Treatment  of  Active  Cerebrospinal  Syphilis. — The  monu^nt 

syphilis  of  the  cerebrospinal  apparatus  is  discovered,  or  even  strongly 
suspected,  intensive  treatment  should  be  instituted.  A  number  of 
details  are  important  to  secure  toleration  and  to  maintain  the  prolonged 
use  of  specifics.  If  the  case  l)e  urgent, — and  in  view  of  the  location  of 
the  disease  it  invariablv  is, — l>oth  the  iodids  and  mercurv  should  be  uschI 
at  cmce.  If  the  lesion  is  arterial,  preference  should  be  given  the  i(Klid  of 
smlium,  as  the  |K)tassium  wUts  have  a  tendency  to  increase  arterial  tension, 
and  the  sodium  is  usually  better  toleratwl.     The  writer's  plan  is  to  com- 
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mence  with  20  grains  three  times  a  day,  and  increase  it  10  grains  daily 
until,  in  rebellious  or  critical  cases,  100,  or  even  200,  grains  are  given 
at  a  dose.  If  the  remedy  l>e  taken  in  a  half  pint  of  milk,  or,  better, 
in  carbonated  or  aerated  water,  such  as  Apollinaris  or  Vichy,  or  even  in 
the  common  siphon  Seltzer,  and  after  meals,  there  is  rarely  any  diffi(?ulty 
even  witli  the  enormous  doses  indicated.  Should  a  diarrheal  tendency 
appear,  it  can  be  readily  checked  with  bismuth  preparations.  Large 
doses  of  the  iodids  are  much  less  likely  to  seriously  disturb  the 
patients  than  thase  of  7  to  15  grains.  Mercury  can  be  reliably 
exhibited  by  inunctions  of  30  or  60  grains  of  the  ointment  daily. 
Various  portions  of  the  l)ody,  as  the  flanks,  the  back,  and  the  extremi- 
ties, should  be  used  in  rotation  day  after  day.  The  danger  of  salivation 
can  pnictically  be  eliminated  if  careful  attention  is  given  to  the  teeth 
and  mouth.  The  use  of  mild  antiseptic  preparations,  such  as  glycozone 
or  l)oric  acid,  with  a  soft  tooth-brush,  and  in  gargles  after  taking  food,  is 
usually  sufficient  if  the  teeth  are  in  go<xl  order ;  otherwise  a  dentist 
should  he  called  in  at  once. 

The  long-continued  use  of  either  iodids  or  mercurj^,  singly  or  com- 
bined, is  injudicious.  Afler  the  first  two  or  three  weeks  the  mercury 
may  be  stopped  and  the  iodid  continued  for  another  three  weeks  at  such 
a  dose  as  the  progress  or  remission  of  the  disease  or  the  jiatient's  toler- 
ance indicates.  It  should  then  be  discontinued  and  mercur}'  may  again 
be  employed.  It  is  clinically  proved  that  the  syphilitic  process  can 
gain  such  a  tolerance  for  either  mercury  or  iodid  that  their  si)ccific  effect 
is  lost.  Hence  the  imperative  need  of  intermissions  or  alternations  in 
their  employment.  Personally,  the  writer  does  not  feel  safe  in  the  treat- 
ment of  these  cases  without  the  use  of  both  remedies.  Bv  alternation 
they  seem  to  be  mutually  helpful. 

If  the  case  progress  favorably,  the  iodid  for  six  weeks  and  the 
mercurv  for  three  weeks  mav  be  alternated  in  full  doses  for  six  months. 
Thereafter  the  patient  should  have  a  similar  course  of  iodid  and  mer- 
cury every  six  months  for  five  years,  and  finally  once  every  year  for 
the  rest  of  life.  Any  reappearance  of  syphilitic  activity  should  call  for 
an  immediate  return  to  the  intensive  treatment. 

In  fighting  syphilis  we  should  never  forget  the  patient.  At  times 
all  specifics  must  Ix;  withdrawn  and  the  general  system  built  up.  This 
is  sometimes  necessary  where  the  limit  of  toleration  ap|)ears  to  be 
reached  and  the  symptoms  of  specific  activity  are  still  progressing. 
Supportive  measures  are  indicated  at  all  times.  Ferruginous  tonics,  a 
liberal  diet,  massage,  salt  baths,  and  frictions  are  all  valuable.  The  use 
of  large  quantities  of  drinking-water,  hot  or  cold,  and  the  employment 
of  hot  baths,  or  Turkish  baths,  if  they  can  be  bonie,  are  of  assistance 
and  often  enable  the  use  of  larger  doses  of  specifics  than  could  other- 
wise be  exhibited.  Here  arise  the  benefits  of  thermal  springs  and 
similar  resorts,  at  which,  in  addition,  the  patient  is  often  freed  from 
domestic  and  business  worries. 

In  place  of  inunctions,  sometimes  the  oral  or  hypodermic  adminis- 
tration of  mercury  may  be  used,  or  plasters  may  be  employed.  Their 
reliability  and  efficiency  are  oikju  to  some  misgivings,  except  in  the  case 
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of  injections.  The  formula  of  Lanibkin  ^  has  served  well  in  a  number 
of  cases  of  cerebral  and  conl  syphilis  and  in  controlling  the  active  syphil- 
itic processes  in  tabes.  Unlike  injunctions  of  calomel  and  other  insohible 
salts,  it  rarely  gives  rise  to  lociil  ulc(?ration.  It  consists  of  one  part  of 
metallic  mercury,  one  part  lanolin,  and  one  part  of  two  jx^r  cent,  carbol- 
ized  olive  oil,  carefully  triturated  and  sterilized  on  the  water-bath.  The 
dose  is  five  to  ten  minims  once  a  week  into  the  muscles  or  subcutaneous 
tissues  of  the  buttocks  or  loins.  Mercurial  baths  are  also  available. 
Occasionally,  the  alterative  vegetable  compounds  will  be  found  valuable 
when  mercury  and  iodids  apj)ear  to  have  been  exhausted.  Slight  loose- 
ness of  the  bowels  does  not  contniindicate  mercurj^,  nor  acne  mean 
iodism.  The  slightest  tenderness  in  the  gums  should  leaid  to  the  im- 
mediate and  complete  cessation  of  mercury,  to  the  use  of  which,  with 
caution,  the  physician  may  return  in  a  week. 

The  results  of  cerebrospinal  syphilis  in  the  way  of  ]>legias  and 
nerve-atrophies  require,  in  addition,  the  same  management  as  when 
arising  from  otlier  causes. 


THE  PARASYPHIUTIC  DISEASES. 

Aside  from  the  ortlinary  luetic  lesions  of  the  brain  and  spinal  cord, 
there  is  the  long  list  of  |>anisyphilitic  diseases.  These  are  not  marked 
by  round-cell  invasion  and  gummy  j)rocess,  nor  are  they  directly  amen- 
able to  specific  medication.  They  seem  to  be  attributable  tf>  the  toxic 
or  (chemical  properties  secondary  to  active  infection,  and  may  develop 
hereditarily,  or,  its  is  more  commonly  the  case,  follow  accjuirecl  syphilis. 
A  brief  consideration  is  all  that  is  required  here,  as  they  are  individually 
dealt  with  elsewhere. 

Acquired  Parasjrphilitic  Diseases. — Chief  among  th(»se  are  taha^ 

and  parefic  denieidia,  which  are  practically  always  j)ostsyphilitic  acci- 
dents. In  the  cachexia  of  lues  the  general  physical  depravity  furnishes 
a  favorable  soil  for  the  development  of  neurahjia^  liyHterla^  and  neuraf^- 
thoiia,  which  do  not  differ  from  the  same  neun)ses  arising  indejK'ndently 
of  sy]>hilis,  but  thoy  are  benefited  or  curcKl  by  the  removal  of  the  sjk»- 
cific  cachexia.  Thev  j»re  usuallv  attended  bv  considc^rable  mentid  de- 
pression,  the  mental  equivalent  of  th(»  muscular  asthenia. 

According  to  FourniiT,^  in  addition  to  the  epileptoid  manifestations 
of  corticiil  invasion,  there  is  an  epilepsy  p(K»uliar  to  syphilitics.  Its  char- 
acteristics he  outlines  as  follows:  (1)  It  is  unattended  by  other  evidence 
of  cerebral  dis(»as(^ ;  (2)  it  continues  unchanged  ;  (8)  it  is  of  long  dura- 
tion, even  lasting  the  lifetime  ;  (4)  it  is  not  amenable  to  antisyphilitic 
remedies  ;  {^))  the  bromids  have  little  contn)l  over  it.  Its  onset  is  abrupt 
and  usually  in  the  form  of  a  full  epile])tic  seizur(\  without  prodromata 
or  inciting  causes,  and  it  often  continues  in  the  form  of  petit  nial,  grand 
nial,  or  a  varying  association  of  both.  The  attacks  are  commonly  fre- 
quent during  the  first  two  or  three  years,  after  which  they  appc^ar  at 

»  **British  Mod.  Joiir.,'»  Feb.  19,  1898. 

*  **  Les  Aflections  Parasyphilitiques,"  Paris,  1894. 
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long  intervals  only.     Confirmation  of  this  doctrine  is  lacking  as  yet, 
bat  cases  corresponding  to  the  outline  are  not  extremely  rare. 

Hereditary  Parasyphilitic  Diseases. — Tn  this  category  can  cer- 
tainly be  placed  the  rare  cases  of  juvenile  tabes  and  jxiretio  demeniia.  In 
addition  all  variations  of  deficient  vitality  and  defective  grmdh  may  be  due 
to  parental  syphilis.  Notably  traceable  to  that  source  are  infantilism, 
mental  defedSy  idiocy,  hydrocephalus,  and  various  cerebral  and  spinal 
ogeneHc  states. 


PAKT  vn. 

DISEASES  OF  THE  NERVOUS  SYSTEM  WITHOUT 

KNOWN  ANATOMICAL  BASIS. 


A  LARGE  number  of  diseast^s  clearly  related  to  the  nervous  system 
and  manifest(Hl  on  its  part  by  disturbance  of  functional  control  are  not 
marked  by  changes  in  the  central  or  peripheral  apparatus  as  yet  discov- 
ered. They  are  denominateil  nmroses,  or  funcilmial  nen'ou^  diHcaHea.  It 
18  better  to  avoid  the  term  functional,  as  it  tends  to  distract  attention 
from  the  pn)bably  existing  anatomical  basis  of  these  disc^ases.  There 
is  little  doubt  that  sooner  or  later  thev  will  b(^  histoloeicallv  classified. 
The  present  arrangement  is  for  utility  only.  The  following  table  serves 
to  group  the  neuroses  for  descrij)tive  purjM)ses : 


NEUROSES. 


I.  Trophonkitroses. — Marked  by   trophic 
faults  and  changes  in   physical  con  for-  • 
niatiou. 


II.  Infection   Nburohes. — Mainly  marked  J  Tetany, 


by  motor  disturbance. 


I 


Acromegalia, 

Pulmonary  osteo-arthropathy, 

Hyperostosis  cnmii, 

Myxedema, 

Exophthalmic  goiter, 

Sclenxlerma, 

liaynaud's  disease, 

Angioneurotic  edema, 

Iiocalized  hypertrophies. 

Tetanus, 


III.  Motor  Neuroses. 


IV.    FATIOUE    NEUROSEa 


V.    PSYCHON El' ROSES. 


VI.  Neuroses  Following  Traumatism. 


Hydrophobia, 
Chorea. 

Huntingdon's  disease, 
Myoclonia, 
'    Dubinins  disease, 
Parkinson's  disease, 
Thomsen's  disease. 

Writers'  cramp, 
(XTupation  spasms,  etc 

Neurasthenia, 

Hysteria, 

Epilcfwy, 

Migniine, 

Tics. 


{ 
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CHAPTER  I. 
TROPHONEUROSES* 

In  the  group  of  neuroses  marked  by  disturbances  of  nutrition  some 
abnormality  of  the  vasomotor  control  is  commonly  present.  This  may 
furnish  nearly  the  entire  symptomatology,  as  in  angioneurotic  c^lema, 
Raynaud's  disease,  and  exophthalmic  goiter.  In  other  instances  the 
vascular  element  is  apparently  small,  and  metabolism  and  catalK)lism 
must  be  incriminated.  The  relation  of  nutrition  to  vascularity  is  always 
intimate.  We  can  not  as  yet  positively  say  through  what  individual 
strand  of  fibers  trophic  control  is  maintained,  but  it  must  be  in  close 
touch  functionally  with  the  vasomotor  nervous  apparatus,  which  is 
mainly  represented  in  the  so-called  sympathetic  system. 


ACROMEGALIA* 

In  1886  P.  Marie  *  called  attention  to  two  cases  presenting  acquired 
symmetrical  enlargement  of  the  hands,  feet,  and  face,  and  proposed  the 
name  acrom^alia,  which  has  now  become  current.  His  description  of 
these  cases  was  so  full  that  little  has  since  been  added  to  the  clini(»al 
side  of  it.  Similar  cases  were  at  once  recognized  all  over  the  world. 
In  1892  Collins  ^  was  able  to  collect  about  ninety  cases  from  literature. 
Since  then  the  material  has  rapidly  increased,  and  about  a  score  of 
autopsies  have  been  put  on  record. 

Etiology. — ^The  causation  of  the  disease  is  extremely  obscure. 
Alleged  or  supposed  inciting  causes  are  almost  as  numerous  as  recorded 
cases,  and  embrace  well-nigh  every  ordinary  and  exceptional  experience 
of  human  life ;  consequently,  no  importance  at  present  attaches  to  any 
of  them.  Both  sexes  are  about  equally  affected.  The  disease  makes 
its  appearance  customarily  between  the  ages  of  eighteen  and  thirty. 
Exceptional  cases  have  developed  in  advanced  life  and  others  in  child- 
hood. Several  have  appeared  so  early  that  they  have  been  considered 
congenital.  It  has  been  found  in  association  with  tal)os,  syringomyelia, 
rachitis,  gigantism,  exophthalmic  goiter,  goiter,  and  various  psychoses. 

Klebs,  impressed  by  his  first  case  in  which  the  thymus  gland  jx^r- 
sisted,  and  Erb  by  the  area  of  sternal  dullness  in  other  cases,  wH*re  dis- 
poseil  to  consider  the  changes  in  the  bones  and  soft  parts  as  due  to  a 
thymic  angiomatosis.  Later  c^ses  failed  to  present  the  enlargcKl  thymus, 
and  the  sternal  dullness  is  probably  sometimes  due  to  thickening  of  the 
bone  itself.  Some,  with  Freund,  have  attributed  the  somatic  changes  of 
acromegalia  to  inversion  in  the  evolution  of  genital  life.  Recklinghausen 
considered  it  an  angioneurosis  dependent  upon  central  changes.  These 
changes  are  not  found,  and  angiomatosis  is  not  evident  in  the  tissues. 

J  "  Revoe  de  M6d.,"  1886  «  "  Jour.  Ment  and  Nerv.  Dis./'  N.  Y.,  1892. 


Tlio  iimml  a<Ienomntoii8  enlui^'nicnt  of  the  pituitary  body  and  the 
t-qiient  diminuticm  of  the  tliymkl  have  led  to  the  belief  that  aoromcgalia 
i  a  trojdio neurosis  deiK-iulent  iiixm  modifications  of  the  functions  of 
lifse  glands,  esjieoially  of  t\w  jiituitarj'.  Itogowitscli,  for  example,  con- 
Mdcrs  tliut  tliese  ^laiKls  destroy  certain  substances  which  have  u  toxic 
iiiHiience  on  tlie  central  nervous  i^ysteni.  Others  think  that  tlicy  secrete 
certain  substances  needful  to  the  pni)>er  action  of  the  trophic  apparatus. 
All  thut  can  now  Ik-  t^iid  is  tliat  the  |>n>hy|>opliysiK  cerebri  is  nearly  if 
not  always  liy|>ertniphied,  liiit  whether  as  a  <iause  or  result  is  not  deter- 
mined. It  is  tnic,  however,  that  tumors  of  the  pitnitarj-  have  been 
found  without  acromegalia.' 

Morbid  Anatomy. — ^The  bm}e«  of  the  face,  cranium,  extremities, 
and  to  a  less^T  depR-e  those  of  the  tmnk,  «how  hypertrophy.  The 
fnintal  and  (x;ei{)ital  hones  are  commonly  thickened  and  their  markings 
exaggtirated.     The  frontal  and  maxillary  sinuses  are  enlarged  and  the 
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pituitary  fossa  is  greatly  inc.rciiMe<l  in  size.     The  inferior  maxilla, 
malai's,  the  zygomatic  an-hes,  and  the  sii(K'n'i!iarv  ridges  of  the  fro 
are    ]iiirtieularly    enlarged.      Tliert;   is   eommonly    elongation   of 
spinous    proi.vss<'s  in  tlic  corvinKlorNd    region,  and  the  ImhIics  of 
vertehno  are  sometinies  incresistd  in  the  anteroiwsti'rior  diameter, 
pihs,  clavicles,  and   sternum  are  eoniniunly,  and   the  shonlder-l 
occasionally,  enlarge<l.     In  the  limbs  the  hy|H'rtropliy  is  most  m 
toward   the  distal   ends.      The  hing  hones  of  the  leg  and  forcar 
most  changed  at  their  lower  ends.     The  metacarpals,  metatarsa 
phalanges  arc  particularly  involved.     Histologically,  the  Iiyi>ei 
is  a  tnie  one,  Iwme  iK'ing  deposited  under  the  thickened  jx'riostc 
the  central  canal  enlarged  by  th<'  action  of  iwteobhists. 

The  jiituittirif  r/iaiul  is  enlat^Kl  ami  hy|K'i-trophic,  filling  up 
tended  and  cnlai^Kl  selhi  turcica  and  i'<)nniiiinly  compressing  ' 

'  J(ikol»ir,  VirL-lkuv'H  "AitLLv,"  M.  icliii. 
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chiasm  and  adjoining  structures.  It  proctically  constitutes  uii  ctido- 
cranial  tumor.  Striim^tell  '  is  incline4l  Ui  think  it  an  c^scntiul  tindiiig. 
In  many  cases  it  has  beon  found  to  liave  undergone  changes,  probably 
secondary  in  point  of  time  and  nature.  Tamburini  ^  believen  the  first 
stage  is  one  of  enlargement  and  inpreased  i'unetion,  foUowetl  by  adeno- 
nialuus,  sarcomatous,  or  cystic  degeneration.  A  iiuuitier  ol'  cases  show- 
ing such  degenerative  changes  are  cited  by  Struiiipell  ^  and  reported  by 
others. 

In  the  extremities  and  other  portions  affected  by  the  iiypertropliic 
enlargement  the  slnn  in  its  cpitlielial,  dermal,  glandular,  and  muscular 
parts  is  hypertrophically  exaggerate*!.  The  connective  tissue  jiarticn- 
larly  is  increased.  The  subcutaneous  nerve-filaments  are  sometimes  de- 
generated as  a  result  of  the  fihnins  hyperplasia,  but  this  does  not  extend 
into  the  nerve-trunks.       The   mnroui   iiu-iiibmiie   of  the   niisiipharviix. 


Fig.  197 — Sklii(iriiph> 
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larynx,  and  tongue  are  similarly  affected.  The  kiilnei/x  often  show 
!i  iiKMler.Lte  chninie  parenchymatous  nephritis,  with  int^^'rstitial  fibrosis. 
The  "ji/eeii  and  /yiuf/liaHc  glawU  may  be  sclerosed  ;  the  ttiifrmd  is  usu- 
ally atri>phic  ;  the  lliymns  may  persist  and  even  be  enlarged.  It  is  to  be 
niiticdl  ihat,  while  piirenchymatous  glandular  structures  generally  are 
atrophic,  tlie  pituitary  is  hy|»ertn>pliio, 

Symptoms. — Among  the  most  c*mimun  symptoms  of  acntmi-galia 
we  may  name  hy|>ertrophy  of  the  fare,  hands,  and  feet,  visual  defects, 
don^al  kyphotic  dettirmities,  persistent  headache,  sexual  failure  in  men, 
and  amenorrhea  in  women.  The /nee  is  notably  deformed.  The  greatly 
enlai^ied,  <)verhanging  brows  are  marked  by  shaggy,  coarse  eyebrows ; 
thickened  eyelids ;  sometimes  fxophfhiilmos ;  a  heavy,  large,  flabby  now  ,■ 
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great  cheel-bones;  an  enormous  nunUh,  corresjrandingly  thickened  Hpa, 
and  a  much  enlarged  and  pnignathic  lover  jaw  are  some  of  its  chanic- 
t«risti<».  The  heavy  features,  iiufly  face,  and  accentuated  nai^olabial 
folds  give  an  exjjreastoii  of  grir/  and  miffering.  When  the  mouth  is 
ogtened,  it  is  80cn  that  tlie  liypertntjthic  vnlaiyenient  of  the  jau}»,  espe- 
cially of  th<-  mniKlible,  causes  the-  tfdk  to  stand  separately  and  at  consid- 
erable inteirals.  The  m»«vMW  nifmlrraru'  is  also  thickened  and  the  toiufue 
is  notably  enlarged,  in  some  instances  reaching  an  enormous  size.  The 
soft  {uilat4<,  phannx,  and  larjiix  equally  share  in  the  hyiterplasia,  and 
the  tonsils  and  fotlicnlarstnieturt^  are  also  increased  in  size.  The  ears 
and  occiput  are  sometimes  enlarge<],  sometimes  not.  The  ficaip  is  thick- 
ened, the  hair  ooar^e,  thick,  and  harsh.    The  compUxwjt  is  usually  sallow 


rldgF,  thlcknied  llpa,  n 


in  color  and  the  parts  arc  etastically  doughy  to  the  touch,  sliowing  no 
pits  on  pressure. 

The  haiubi  are  grt'atly  enlarged  in  all  their  <limensions,  but  [tarticu- 
larly  in  width.  The  propin-don  of  fingers  to  hand  and  hand  to  wrist 
is  retained ;  they  an-,  therefore,  enlarged  syninietrically.  The  fingen 
arc  thick  and  saiisage-shap<'d,  the  hand  thick  and  In^fy,  the  thenar  and 
hypothenar  eminences  greatly  but  pni{iortioiiat4>ly  enlarged.  Tiic  whole 
haml  is  (lescribcd  lis  "  simdc-likc  or  lmttlc<lore-sha[M-d."  This  appearance 
is  sometimes  intensified  byacomjMimtive  thinness  of  the  forearms.  The 
jointx  are  never  Iimit<-<1  in  their  range  of  motion,  and  the  parts  are  sur- 
prisingly snp|»k'  and  flexible.  The  palmir  furrow  are  usually  much 
dee]K!ne<l,  the  Mkin  tiiick  and  nsilieiit,  the  hairs  coarse,  the  tmil«  broad- 
ene<l,  thick,  and  stnHigly  striated  lougitn<linully. 

The/<W  show  similar  changes,  and  usually  there  is  a  heavy  welt  of 
fibro-elastic  inereasi^  aniund  the  licol  and  down  tlie  outer  border  of  the 
fixrt. 
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The  thorax  usiiiilly  presents  an  anteropoeierior  cui-vaiurr  in  tlw.  eer- 
vif'wlorsal  w^on,  which  may  be  compensated  by  lumbar  loi-dusin  and 
ultended  by  ytiiHotic  twists.  The  i^ttficles  are  almost  iiivarialjly  increased 
in  tliieJtness  and  twnielinies  in  length,  and  the  Kleniuin  may  also  sliure  in 
the  hypertrophy.  The  i-ibx  and  vart'dw/i's  are  ofWn  enlarged.  These 
bony  chnngeH  give  tlie  chest  an  unusual  breadth  and  nnten>ix)sterior 
depth.  The  renfAration  is  ordinarily  alxloniiual  in  character,  and  the 
abdomen  is  often  protuberant  or  even  pendidous.  The  pelvic  girdle  may 
be  enlarged. 

The  external  genitalia  in  women  arc  ordinarily  hypertrophied,  the 
utenis  atrophic.  In  men  there  may  be  hypertrophy  or  atrophy  oi'  the 
external  genitals.  Amenorrhea  and  uteiilUy  are  the  mle  with  women, 
sexual  inappetence  and  ivipoti-nre  with  men. 

Oephalalgia  of  an  intense,  persistent,  dee[>-seatcd  character  is  present 
in  the  great  majority  of  cases. 


Fig.  IKI.— 1  BDd  2,  Hmnd  In  airamegilii 


Speech  is  frequently  thickened  from  the  clumsiness  and  voluminous 
size  of  the  tungue,  aud  the  voice  is  ordinarily  very  deep,  strong,  and 
rough,  owing  U>  the  enlargement  of  the  lari/nx,  which  to  palpation  may 
appear  of  increased  dimensions  and  uuusual  prominence. 

The  organs  if  specml  den*'  may  all  l>e  affected.  SineU,  taitk,  or  hearing 
may  be  reduced  or  abolishet),  but  this  is  uncommon.  T'twon,  however, 
is  usually  more  or  less  affected  eventuaUy.  This  may  arise  from  optic 
neariti*  or  fmm  pressiire  airophy,  and  in  either  case  points  to  encephalic 
tumor.  Amblyopia,  blindness,  intraocnlnr  pains,  exophthalmos,  con- 
traction of  the  visual  field,  temporal  hemiopia,  and  miosis  have  been 
noted.  The  bilateral  lo-.-  nf  the  lempond  Helds  or  their  manifest  re- 
diietioa  indieatee  injury  to  the  chiasm  by  tlie  pituitary  tumor. 

Tlie  mtumilar  ttifdein  may  be  normal  or  some  atrophy  may  be  found, 
and  general  nmsrular  weakness  is  not  infrequent.  The  reflexes  are 
normal  or  dimini-he<l.     The  rlectrieal  rexponeen  are  frequently  quanti- 
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tatively  reduced.  Cardiac  hyj)ertrophy,  arteriosclerosis,  varicose  veins, 
and  slight  lymphatic  adenopathy  may  be  encountered.  The  Viyroid 
may  be  absent,  normal,  or  hypertrophic.  Polyuria,  glycosuria,  poly- 
dipsia, excessive  appetit(i  for  food,  and  dysi)epsia  are  common. 

The  8kin  is  frequently  overactive  and  the  perspiration  may  be  ex- 
cessive and  disagreeably  fetid.  In  color  the  skin  is  usually  muddy, 
especially  toward  the  extremities,  and  frecjuently  marked  with  warts 
and  i)endulous,  soft  fibromata.  The  cutaneous  ftervfibility  is  practically 
normal,  but  these  patients  are  usually  very  sensitive  to  cold. 

General  lyhyHieal  feebleness  is  usual,  and  mental  sluggishness^  irrita- 
bility, and  inaptitude  are  common. 

Course  and  Forms. — The  disease  is  of  insidious  (msd  and  slow 
progression,  presenting  a  duration  of  twenty  to  thirty  years  and  ter- 
minating by  a  cachectic  state  markwl  by  great 
muscular  weakness,  during  which  death  often 
occurs  suddenly  by  canliac  failure.  Intercurrent 
aifections  find  acromegalics  verj-  vulnenible. 

We  may  distinguish  two  varuiies  of  acrome- 
gjdia,  depending  mainly  ujK)n  the  age  at  w^hich  it 
commences  and  the  condition  of  epiphyseal  ossifica- 
tion with  the  diaphyses  :  (1)  Before  complete  ossi- 
fication tiikes  j)lace  the  enlargement  is  not  only  in 
lateral  dimensions,  but  also  in  length,  and  the  limbs 
become  disprojK)rtionate  to  the  l>ody,  producing 
gigantism.  Autopsical  findings  by  Hutchinson, 
Dana,  Bramwell,  Taruffi,  and  skiagraphical  in- 
vestigations by  Marinesco  conclusively  show  this 
relation.  (2)  After  the  diaphyses  and  the  epi- 
physes are  united  by  bone,  only  circumferential 
increase  is  prcKlnced,  and  the  stature,  from  scolio- 
sis, may  a(;tually  1k»  nnhiced.  The  comnion(»r,  mas- 
sire  type  originally  described  is  then  develo|)ed. 

Diagnosis. — The  diagnosis  can  nirely  ])resent 
difficulty  if  the  disease  has  attained  anv  consider- 
able  degree  of  development.  Myxedema  show\<  no 
osseous  deformities,  and  the  thickening  of  the  soft 
l>arts  is  waxy  and  boggy.  Pulmonary  osteo^iiihroj)- 
aihy  presents  joint-changes  and  a  chronic  pulmonary  process.  The 
clublxHl  enlargement  of  the  fingers  is  largely  confined  to  the  terminal 
])halanges,  over  whi(»h  the  hypertrophic  nails  hang  like  parrot-beaks. 
In  hyperostonis  cranii  the  hands,  fec^t,  and  mandil)le  are  not  affccte<l. 
Paget's  dis(»ase,  or  osteitis  deformans,  spares  the  face,  but  affects  the 
skull,  nnd  cimses  bowing  of  the  long  bones,  especially  the  femora  and 
tibiic. 

Prognosis. — The  progress,  as  above  indicated,  is  toward  physical 
helplessn(*ss  an<l  m<»ntal  depression,  which  in  more  than  one  instance  has 
led  to  suicide.  Sudden  death  from  canliac  failure  is  rather  frequent. 
As  yet  the  disease  is  not  therapeutically  managc»able. 

Treatment  is  confined  to  relieving  the  ceplialalgia  and  correcting 
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sal  curvature  of  ^pine;  choxt 
and  niHlnniinal  distortion  in 
acroQicgulia  (Marie). 
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the  symptomatic  disturbances  as  far  as  |x>ssible.  For  the  first,  phenacctin 
ami  simikir  synthetical  anoclvnes  set»m  to  be  most  efficmeioiis.  Treatment 
by  thyroid,  thymus,  and  pituitary  preparations,  singly  or  combined,  seems 
to  be  of  little  avail,  except  in  some  instances  to  reduce  weight,  and  then 
often  at  the  exiH»nse  of  the  generiil  health  and  strength.  Animal  extracts 
may,  however,  yet  control  the  malady,  but  a  recession  of  osteal  hyj)er- 
tropliy  is  too  much  to  reasonably  anticipate  when  once  it  has  develoi)ed. 


PULMONARY  HYPERTROPHIC  OSTEO-ARTHROPATHY. 

In  1890  Marie  and,  indei>endently,  liainb(»rger  dc»scribc»d  cases  of 
chronic  intrathoracic  disease  attendcKi  by  skeletal  deformities.  For 
snch,  Marie  proposed  the  term  OHteo-<trthi^opathie  hyjx'tirophianfe  jmeii" 
mique  and,  although  the  pulmonary  condition  is  nc»t  invariably  present, 
the  name  has  been  recognizee!  as  fairly  descriptive.  The  disease  pre- 
sents a  multiple  osteitis,  aifecting  mainly  the  terminal  phalanges  of  the 
hands  and  feet,  the  extremities  of  the  long  bones  of  the  limbs,  and  the 
neighboring  joints.  The  affected  lK)nes  are  enlarged,  rareticnl,  and  show 
the  evidence  of  inflammation.  The  cartilages  are  <Toded,  the  synovial 
membranes  thickeneil.  The  fingers,  owing  to  the  globular  enlargement 
of  the  distal  ])halanges,  have  been  likeiuKl  to  the  legs  of  a  stool  or  to 
drumsticks.  The  nails  are  grently  enlarged  and  overhang  the  thick- 
enetl  finger-ends  like  a  parrot\s  beak.  Usually  they  are  thin  and  smooth. 
The  joints  creak  and  grate  on  motion,  and  the  ankles  and  wrists  are 
ordinarily  broadened  and  thickened.  Ell)ows  and  knees  may  be  simi- 
larly aflFected,  and  the  toes  show  deformities  and  dispro|)ortions  similar 
to  those  of  the  fingers.  The  invariable  presence  of  chrcmic  toxemic  states 
indicates  a  toxic  basis  for  the  tn)phoneurosis  ;  for  instance,  Preble^  noted 
it  in  a  case  of  gastrectasis.     The  toxic  atrium  is  generally  pulmonary. 

The  disease  usually  is  of  insidious  onset  and  is  frequently  attended 
by  rheumatoid  pains.  It  may  occur  at  any  age.  It  has  been  found 
with  phthisis,  empyema,  bronchi(»ctasis,  pulmonary'  syphilis  and  neo- 
plasms, chronic  pleurisy  and  bronchitis,  and  with  genenil  syphilis  not 
aflecting  the  lungs  (?). 

The  diagnosis  is  commonly  easily  made,  though  at  first  this  dys- 
trophic disease  was  confuscnl  with  acromegalia.  It  does  not  affect  the 
head,  face,  or  soft  parts,  and  do(»s  involve  the  joints.  In  acroinegjdia 
the  fingers  and  toes  are  uniformly  enlarged,  and  the  wrists  and  ankles 
an»  not  disprojwrtionately  increased  in  size.  The  facies  of  acroinegjdia 
is  never  seen  in  pulmonar}'  osteo-arthropathy. 

The  discjtse  runs  a  ])rotracted  course,  but  may  come  to  a  standstill, 
or  it  may  re<^<Hle  slightly  if  the  thoracic  condition  is  greatly  improved. 
Desmons  and  Beraud^  report  some  improvement  following  subcutaneous 
injections  of  extracts  made  from  sheep's  lungs. 

Full  details  of  the  subjei»t,  with  tlu;  bibliography,  are  given  by  X.  S. 
Davis,  Jr.,  in  the  "  Journal  of  the  American  Medical  Association  "  of 
June  1,  1895. 

»  "  Medicine,"  Jan.,  1898.  *  **  Archives  gen.  de  Med.,"  1«94. 


HYPEROSTOSIS  CRANIL 
Virchow  iiw-d  the  term  (eon(ia«l«  otseca,  HUm,  mejjalocephalu;  and 
l*iitnani,  kyfuriMoiiie  cravii  to  dc»i(niut<;  certain  nirc  caws  in  wliicli  tlie 
bones  of  the  <'niiiiiini,  and  less  uiurko<l)v  tlios<^  of  the  face,  undergo 
enomiouH  enlarftement,  Tlie  process  is  apparently  inflamnintorj'  in 
character,  but  its  s_vrnnietri<'jil  distrilnition,  association  with  develop- 
mental peritids  of  lite,  ami  iin^-cHsivc  nature  jwint  to  a  lack  of  trophic 
control,  l^tiiam,'  acd^itiiifr  r<cvon  from  Baiinigarten'H  list-,  has  tMM.-n 
able  to  tabulate  tifh'on  cases,  including  tlint  of  Edes.     In  the  majority 


Fig.  191.— lljperiMtM]*  cranl]  (Pui 


tlic  disease  apiJeai-a  under  thirty  years  of  age,  and  often  in  childhood  or 
at  piilK'rty.  The  cranial  enlargement  is  sometimes  precode<l  by  inflam- 
mations about  tlie  head,  such  as  erj'sijK-las,  and  by  traumatism.  Early 
symptoms  have  Ixicn  headache,  dn>wsincss,  epileptic  attacks,  deafness, 
and  blindness.  Mental  irritability  or  en  fee  h  lenient  is  common.  Ex- 
ophthalmos, loss  of  hearing,  facial  jtiUsy,  optic  neuritis,  and  blindness 
are  due  to  I<K(al  or  intracranial  pressure.  The  anterior  jiortion  of  the 
brad  is  usually  most  eulargctl,  and  the  npiKT  facial  Iwnes  are  more 
affected  than  the  inferior  maxilla.     Pr<^uathism  is  not  commonly  ob- 

'  "Ainer.  Jour.  Med.  ScienceB,"  July,  1898, 
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sen'ed.  There  is  usually  a  large  incn^ase  in  the  biteniiK)ral  dianu'tor. 
lu  some  instances  the  bones  are  rather  evenly  enlarged  ;  in  others  tluTe 
are  numerous  exostotic  thickenings,  both  on  the  out<T  and  inner  su rf luje 
of  the  cranium,  or  on  either  aspect  alone.  The  cervical  vert<»bne  are 
sometimes  also  enlai^ed.  The  disease  is  progressive  and  not  amenable 
to  treatments  Putnam,  Starr,  and  others  have  tried  thyroids  in  vain. 
Encephalic  pressure  may,  perhaps,  in  suitable  cases  be  relieved  by 
trephining. 


MYXEDEMA* 

Under  the  generic  term  of  myxedema  it  is  proposed  to  bring 
together  those  clinical  variations  of  nutritive  disorder  dejxjndent  upon 
partial  or  complete  cessation  of  thyroid  activity.  In  1873  Gull  de- 
scribeil  a  creiinoid  state  occurring  in  adult  women.  Four  years  lat<'r  Ord 
reported  additional  cases  and  proi>osed  the  word  myxedema  (mucous 
swelling).  Charcot,  about  this  time,  stnick  by  the  cutaneous  thicken- 
ing and  the  cachectic  state,  used  the  term  pachydermaJtouH  cachexia.  In 
1880  Boumeville  and  d'OHer  described  a  case  of  mvxedematous  idiocy 
and  subsequently  added  many  more.  In  1882  Reverdin,  and  shortly 
afterward  Kocher,  reported  myxedema  following  comi)lete  extirpation 
of  the  thyroid,  for  which  they  severally  projx)sed  the  terms  of  ojjcrafice 
myxedema  and  cachexia  Hfrumipriva.  The  analogies  between  accpiired 
myxedema,  myxedematous  idiocy,  and  cretinii^m  have  been  noted  by 
many,  and  Brissaud,  in  his  lectures  of  1893— '94,  brings  certain  cases  of 
infaufiti^n^  or  physical  retardation,  into  the  sjune  c^itegory.  We  will 
ct>mmence  by  a  description  of  acquired  myxedema  in  adults.  Due 
allowance  being  made  for  the  age  an<l  growth  of  the  individual,  and  the 
suddenness  and  completeness  with  which  the  thyroid  is  aflected,  will 
practically  enable  this  description  to  be  applied  to  all  the  above- 
mention(?d  varieties. 

Acquired  myxedema  of  adults  is  of  insidious  onset,  as  a  rule, 
and  more  common  in  women  than  in  men.  It  usually  appears  between 
the  ages  of  thirty  and  fifty.  Occasionally  it  has  abruptly  followed  tin 
attack  of  acute  rheumatism,  some  infectious  fever,  or  a  scivere  hemor- 
rhage. It  is  marked  by:  (1)  Tumefaction  of  the  dermal  and  mneoiis 
stnictunys ;  (2)  by  intellectual  and  physical  enfeeblement,  and  (3)  by 
atrophy  of  the  thyroid  bixly. 

The  dermal  cimnges  are  the  most  striking.  The  skin  is  infiltrated 
with  a  mucoid  substance  and  the  fatty  j)annieulus  is  frequently  greatly 
tliickencMl.  The  swelling  offers  an  elastic  resistance  to  the  touch  and 
(l<)(»s  not  pit  on  pressure.  The  color  is  usually  pale,  yellowish,  and  waxy 
or  cheesy.  The  face  is  enlarged,  rounded,  and  a])athetic.  The  heavy, 
thickened  lids  droop  over  the  eyes,  the  nr>se  and  lips  are  thickened,  the 
brow  is  furmwed,  the  ears  enlarge<l,  and  the  cheeks  rounded  and  showing 
jelly-like  trembling  on  slight  jarring.  The  whole  ap]>ear;inee  is  one  of 
expressionless  hebetude  and  stupidity.  The  skin  oi'  the  trunk  and 
extremities  is  likewise  infiltrated.  In  the  axilla?  and  sul)clavi<»ular 
depressions  lipomatous-like  masses  are  often  encountered.     The  hands 
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ami  foet  nro  oulnrgGcI  with  ciisiiiim-Iike  swellings  on  their  dorsal  surfooes; 
the  <ligits  are  thick  and  chmwy.  The  Mcmtiini  is  often  much  thick- 
eiiwl.  Thi-  epideitiuil  MrutiuicK  uif  unirtly  ufi'cctttl.  The  skin  is  Atv, 
harsli,  ami  bnituiy.  The  Imir  bccoiucs  <1rv  uiii!  .SMiiity  on  all  |Hirtiiiiit> 
of  the  IkwI  find  IhhIv.  The  luiils  uw  dry,  fnigilo,  rttriutcd,  atrophic. 
I\'rjii»iiiitioii  and  HelHieoonf-  sccri'tioiw  aro  (ht'cftive.  The  ihucouh  meui- 
fiiiiiiiv,  wherever  visil)le,  are  tiini<'fie<l,  i>ale,  drj',  and  ehistie,  Mucohr 
jxilypi  in  tlir  niiso pharynx  an-  not  nm-oninioii.  The  toiir/ue  iti  thickeni-d 
and,  with  the  infiltrat<-<l  eondition  of  tlic  luiceal,  itlmryngeitl,  and  larj-n- 
geiil  niiicons  nienihriuK's,  explains  the  ninffieil  voiee  and  diflicnlty  of 
swidlowinfT, 


The  hifeflfdnal  titile  in  myxedema  is  nniforiidy  niarki-il  by  a|)athetk! 
cnfeehlenieiit,  and  ('erchnd  torjmr  shows  itself  in  shi^ish  mentation, 
defective  nieniory,  slow  s|K>eeh,  and  letharfrie  movements,  Myxwh-niie 
[uitients  sire  nstiidly  indolent  Inith  mentally  and  phynieidly,  and  are 
irritahh-  iind  sonniolcnt.  Some  <^a.ses  sliow  nocturnal  inK>nmiu  and  are 
tn>nliled  by  distti  riling;  dreams.  Tlie  shigt!i>^hne!iH  of  movement  and 
the  elnmsincss  of  the  himds  anil  fwt  are  due  to  tlie  cerebral  tor|)or  and 
the  hn-al  thickenin^rs.  These  ]»iitients  have  no  mnsenlar  onei^-  and  arc 
promptly  fatigned  ori  tlie  slij^htest  continnoiis  efi'ort,  bnt  there  is  no 
pjdsy. 

The  Ifii/i-iiitl  in  the  frreat  majority  of  eases  can  not  Iw  detected  by 
jialpation.     Tlieiv  nniy  be  a  history  of  its  former  ]>reaence  or  actual 
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enlargement,  and  even  a  goitrous  condition  may  jxjrsist.  In  rare 
instances  exophthalmic  gt)iter  lias  precede<l  myxedema  and  they  have 
also  been  found  associated. 

Less  prominent  and  constant  conditions  in  myxe<lema  are :  cardiac 
weakness,  irregular  pulse,  hemorrhages  (espeeially  metrorrhagia),  a  sul>- 
normal  temj)erature,  loss  of  teeth,  habitual  w)nstipation,  and  oc'casioually 
albuminuria  in  advanced  cases.  The  |>atients  complain  of  headaches, 
vertigo,  thn)bbing  in  the  ears,  and  particularly  and  ahnost  constantly  of 
a  simsation  of  chiUI.  Sensations  objectively,  motor  conditions,  and  the 
reflexes  are  normal. 

Usually  insidious  in  o?iw/,  the  disease  nins  a  slow,  tardy,  progressive 
couise.  Remissions  of  longer  or  shorter  duration  may  occur,  as  in 
summer,  or  by  removal  to  a  warm  climate,  and  j)rcgnan(y  somctinu^s 
has  a  similar  retarding  eiFect.  The  general  tendency  is  toward 
cachectic  helplessness  and  death  by  marasnms.  In  the  very  last  stages 
the  tume&ction  may  disapi)eiir.  Pulmonaiy  complications,  c»spccially 
toberculosisy  are  common,  and  cardiac  ststhenia  may  strike  the  final 
note.  Fortunately,  treatment  is  now  eijual  to  the  requirements  of  these 
otherwise  hopeless  cases. 

Opcratiye  myxedema  is  usually  the  result  of  the  total  extir|)ation 
of  the  thvroid,  which  it  follows  in  from  three  to  six  months.  Removal 
of  a  part  of  the  thyroid,  the  remainder  l)eing  completely  disabled, — by 
cystic  disease,  for  instance, — results  in  niyxedema.  This  is  initiated  l)v 
lassitade,  physical  enfeeblement,  sensations  of  cold,  heaviness  in  the 
limbs,  sluggish  and  clumsy  movements.  Shortly  the  integument  tunuv 
fies  and  becomes  discolored,  the  hair  falls,  and  cutaneous  functions  lag. 
The  cerebral  torpor  follows  and  myxedema  is  fully  establisluKl.  The 
coarse  is  usually  progressive,  biit  is  more  subject  to  remissions  than  in 
the  spontaneous  variety.  Other  cases  improve,  owing  to  the  compen- 
satory action  of  unremoved  jwrtions  of  the  gland,  or  to  the  development 
of  accessory  thyroids,  or  through  the  vicarious  activity  of  other  hema- 
topoietic structures.  The  gravity  of  operative  myxcnlema  is  great  in  pro- 
portion as  the  patient  is  young.  Occurring  in  childluMKl,  or  at  any  pericnl 
before  adult  life,  it  retards  or  complet<*ly  checks  growth,  and  pnKluces 
a  persistent  infantilism  or  a  myxed(»mat()us  idiocy.  It  is,  however, 
oomj)letely  amenable  to  the  thyroid  treatment. 

Congenital   myxedema,   myxedematous  idiocy,  or    sporadic 

cretinism  is  usually  first  noticed  at  al)out  one  year  of  age,  or  ujx)n 
weaning,  and  thereafter  j>resents  all  the  charact(»ristics  of  a<hilt  myx- 
edenui,  excepting  that  the  mentad  faculties  never  dc^velop  and  physical 
growth  is  retarded  to  the  last  degn»e.  It  is  fre(|ucntly  congenital,  and 
Horslev  has  found  it  in  a  dead-born  fetus.  It  is  encountercKl  in  the 
offspring  of  degenerate,  alcoholic,  or  phthisical  pan^nts.  At  twenty  years 
of  age  these  cretinoid  idiots  may  be  of  little  more  than  two  feet  of 
stature.  The  relatively  normal  size  of  tlu*  head  contrasts  with  the 
dwarfish  body.  The  skull  is  full  Ix'hind,  c<)ntracte<l  and  narrow  in 
front,  often  with  persisting  fontanel.  The  flabby,  thickcne<l  features ; 
snublxnl  nose,  thick  lips,  drooping  eyelids,  mouth  agap,  lolling,  hyper- 
trophic tongue,  and  drooling  saliva  make  up  a  peculiarly  repulsive 
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appearance.  Add,  now,  tlie  short,  oft4'ii  liponiat^ius,  neck ;  a  protuberant 
alxiunion,  otlon  rtliowtiiK  ingiiinid  and  nnibilical  ruptures;  a  deviuting 
Npinc,  nidiincntary  }^'nitals,  and  dwartisli,  crookc<)  lindM,  and  it  ix  iin- 
jMispiiblu  Ui  uu:ifi;ine  a  )(^88  Itiiiuaii-liMikiiij!:  object  wit)i  human  attribiite8. 
S[»ar(M'  liair,  ci^M'iiut,  and  an  infiltrated,  inactive  skin  are  commonly 
present.  Thv  tliyntid  is  al>s<.'nt.  Idiots  menially,  they  (mn  onliiiarily 
excrcisc  n  little  attention  and  even  show  some  affection.  In  some  in- 
stances tlu^y  assist  themselves  in  patin^r  and  dressing.  Tlicy  never 
learn  to  s)Kiik,  and  never  show  nigati  of"  pubcwcenw.  Often  even  the 
first  dentition  is  extremely  tk-fcctivc.  On  the  other  hand,  they  lack 
the  destrnctivf^ncss,  noisiness,  tics,  convulsions,  onanism,  iMilancing  and 
motor  disturbances  so  common  in  idiocy  from  cerebral  lesion.     These 


unfortiuiate  creatures  may  attain  thirty  or  forty  years  of  age,  and 
usually  die  of  pulmonary'  eoni'Mimitmits. 

The  disease  is  also  amenable  in  some  degn'c  to  the  thyroiil  treat- 
ment. 

Cretinism  is  a  term  of  ancient  lineage  and  honoi-ed  usage,  hut  of 
somewhat  uncertain  definition.  It  has  Iteen  ujipltc^l  to  the  goitrous  and 
feetile-niinde<l  natives  of  liK-alitles  where  goiter  is  endeniie.  Certain 
valleys  in  Fnuice,  S|Kiin,  Italy,  and  Switzerland,  and  some  ]mrts 
of  (rnrat  Britain,  Sweden,  and  of  <)ther  («untri<'«  widely  scattered 
over  the  gliilw;  present  endemic  eonditioiis  that  pnfiisiKwe  to  goit- 
rous enlargements.  Such  an  enih'inie  has  Ih-cu  noted  in  Minnesota 
and  Ontario.  A  few  definite  fiiets  an-  the  nsnlts  of  observations 
extending  <)ver  gcnenilions  In  some  of  these  com nnuii ties.  The  off- 
spring of  two  goitrous  parents,  according  to  Koelier,  is  invariably  a 
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crPtin,  who  may  or  may  not  be  goitniiis,  but  ia  myxedematous.  A 
iion-goitroHs  cretin  iuvariably  has  goitrous  jiiitecedents  aii<l  is  inilistin- 
piislublf  from  the  myxedomatiius  idiot  or  s^Kii-jKlie  cretin,  tlie  cutKUtiun 
also  l»ciag  couffonital.  In  the  goitrous  erclinfi  thi.'  thyroid  disense  may 
a]H)«ir  at  any  jHTiod  of  life,  and  act'  tiieii,  ex:ut!y  as  does  ^pomaneous 
myxedema  or  operative  myxedema,  to  stunt  gmwtli  and  8t<)|>  mental 
develoitment,  Tbe  goitrous  cretin  is  usually  also  myxedematoiibt  and 
may  present  ajiy  degree  of  mental  inipiiirnient,  from  mere  siniple- 
miudeduess  to  abject  brntishnessi.  The  distribution  of  endemic  cw-tinism 
i*  identical  with  that  of  endemic  goitrous  disease,  and  Kocher  Iwlieves 
this  to  be  due  to  organic  infections  through  the  wnter-su|i}>]iei>. 

The  only  distinction  between  endemic  cretins  nnd  other  myxedemic 
jiatients  in  the  goitrous  enlarge- 
ment. This  may  Ite  only  a  differ- 
ence of  degree,  iK'cau.-'c  the  evBtic 
degeneration  and  interstitial  Iiy- 
pcrtrophy  at  the  bottom  of  tlii> 
goitrous  enlargement  of  the  tliy- 
roid  is  destructive  in  character 
am!  effect.  It  is  easily  coneciv- 
nlile  that  myxedema  and  menial 
disturbances  will  be  develo|>etl 
proportionately  to  tlie  lack  of 
ftmetionally  active  thyroid.  When 
the  thyroid  is  entirely  wanting,  as 
io  the  non-giiitrons  conirenilid 
cretin,  or  ajm|iletely  ile-tn-v  I'll  in 
some  goitntu.t  i.Tetiiis,  ilir  myx- 
edenia  is  corrL-simnilintrly  inleitsc 
and  the  mental  degeneration  jiro- 
portionotelv  developed.  It  woidd 
seem,  therefore,  that  tbe  causes  ul 
the  lH>ttom  of  endemii-  eretiuisni 
are  thos«  that  produce  endemic 
goitrons  disease,  to  which  the  ere-  Y\f.  iw.— Mviciemai.u].  it.ihl <iuhr..ii  yir-  «m 
tinuid  state  is  secondar}'.      These  Uait^^^M. 

ore  not  well  understood,  but  usu- 
ally the  soil,  drinking-water,  and   atinosplieric  condition  ai-e  incrimin- 
ated. 

Infantilism  and  Myxedematous  Retardation. — Occupying  a 
middle  ground  between  myxciU'iuiilon?.  iilioi-y  ;iiid  acquired  myxedema 
there  are  numerous  cases  showing  slif.dit  eutauwus  tumefaction,  rctanlwl 
mental  development,  and  diminished  growth.  These  patients  retain 
their  e.hildisbness  Itoth  in  mental  ntlributes  and  physical  conformation. 
Perhaps  here  belong  stime  t>f'  the  idiots  classed  as  Mongolian  by  the 
English,  and  some  of  the  hifants  arieanf  of  the  French.  In  at  least 
one  well-marked  instance  Brissuud  found  the  thyroid  body  scarcely 
[lerceptible.  At  tbe  age  of  ten  numerous  and  large  cerviwil  glands 
liad   been    removed  with    |irobable    resulting  damage  to  the   thj-roid. 
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Thereafter  tlie  physical,  ^ciiitiil,  and  mental  growth  of  the  lad  had 
remained  Hiatioimry.  Sclimidt '  has  tivated  three  cases  of  tliis  sort  id 
which  growth  was  retarded,  by  the  administration  of  thyroids,  with 
immediate  impnivemcnt. 

Etiology. — If  we  l(H)k  iijKin  myxedema  u.s  the  manifestation  of 
defective  thyniidation,  its  eauses  are  those  of  disease  or  absence  of  tlie 
thyroid  bo<ly.  In  some  eases  it  is  ii  teratofoffictil  defect;  in  others  it  is 
the  result  of  a  tliifroitVtiK  which  may  be  de)>endent  on  infections  processes, 
as  the  infections  levers,  rheimuitism,  etc.;  in 
others  it  is  cystie  degi-nenitmi ;  in  others  the 
result  of  franma  or  surgiwd  rAlrpatUm.  Taking 
all  causes  of  niyxwlema  together,  there  is  a  pre- 
IwmdeniMce  of /«"((/(»  whieh  reaches  large  pro] wr- 
tions  in  the  .si»ontnucons  ailult  varieties.  It  is 
probable  that  the  close  relation  of  the  thyroid 
with  uterine  functions  is  at  the  bottom  of  this 
fiict.  It  is  only  neuessary  to  mention  the  in- 
cri'aflf<l  size  of  the  thyroi<l  in  pregnancy,  its  fre- 
quent enlargement  in  ])ubescent  girls,  its  usual 
congestion  in  some  women  during  menstruation, 
and  itM  final  retraction  at  the  nieno[>ause.  A'f^ 
mprltit  of  the  n<yk  iinil  head  and  Hifphilix  of  tlie 
thyroid  gland  have  iutiuced  myxedema. 

Reganling  the  manner  in  whicii  defective 
thyroidation  sift'ects  tlie  trophic  ap|tanitus  and 
induces  tlie  mucoid  dc])osits,  two  genend  points 
of  view  dejHitiiiing  u|h>m  o])posito  physio  I  ogit'al 
hy|K»thcw's  lire  maintaiu<-4l.  As  yet  all  is  theory. 
Many,  with  Schifl',  In-licve  that  the  normal  thy- 
roid elubonitcs  s(mie  sulwtance  indis|M'usal)le  to 
the  pro|H'r  iK^tion  of  the  nervous  system.  This 
suhstunec,  liowever,  has  never  l>ceii  isolated  nor 
its  elianu!teristics  determinc<l.  Otiiers,  with  Hors- 
ley,  conceive  that  the  thyroid  transforms  the  niu- 
einoid  elements  of  the  bliMxI  into  utilizable  nietji- 
bolic  constituents,  or,  as  a  UKMlitieation  of  this 
idea,  that  the  thyn>i<l  eliminates  ecHain  harmfnl 
elements  from  the  bloinl.    The  blood  in  myxedema 

lousir'ifiiiniiiwri.V 'ii  I'li'ii'il-     is  jTOOF  iu  oxvgcii  and  the  urine  is  of  an  increased 

iwjii  jr»r«gici  (BriiMui ).         toxicltv,      Botli  <if  tlicsc  comlitious  are  favorably 
nuMlifietl,  as  is  the  myxtxicimitous  state,  by  the 
administration  of  thynii<ls.     It  is  determined  that  the  thyroid  gland  is 
essential  to  life  and  to  the  proiHT  ucurotniphi<'  l>idance. 

Morbid  Anatomy. — The  primal  lesion  of  myxedema  is  located  in 
the  thyi"oid.  In  myxeilematous  idiocy  tlie  gland  is  eitlier  wanting,  rudi- 
mentari',  or  atro]ihie.  Iu  acquired  myxedema  it  is  atroi»hic,  yellowish 
white,  and  fibnms.     At  first  then'  a|i|M-ai-s  to  Ih'  an  embryonal  vesicuUr 
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infiltration,  >vitli  epithelial  proliferation.  Later,  fibrous  changes  predom- 
inate, and  finally  complete  sclerosis  is  presented.  This  practically 
constitutes  a  iMirenchymatous  and  interstitial  thyroiditis.  The  cystic 
degeneration  of  cretinoid  goiter  reaches  the  same  results  by  its  destruct- 
ive action  u|K)n  the  glandular  parenchyma. 

The  subcukuieon4i  cellidar  tissneit  are  infiltrated  with  a  gelatinous, 
mucinoid  substance  and  the  fatty  panniculus  is  nnieh  increased.  Through- 
out the  organism  there  is  a  tendency  to  Jibrom  proUferatUm  whi(;h 
especially  affects  glandular  organs,  as  those  of  the  skin  and  the  kidneys. 
)[ucin  has  also  been  found  in  the  blood  and  in  all  the  tissues  of  the 
body.  The  pituitary  gland  and  th<i  tlu/miuf  are  frequently  enlarged, 
apparently  for  tlie  purpose  of  compensjition.  The  nervous  system  pre- 
sents no  changes  that  are  uniform  or  significant.  Central  hyperemia 
and  tumefaction  of  the  nerve-cells  have  bec^n  notwl  by  Itogowitch. 

Treatment. — ^The  treatm<Mit  of  myxedema  furnishes  one  of  the 
most  brilliant  chapters  in  meilieiue.  It  was  observed  that  in  animals 
and  man  myxedema  did  not  follow  partial  ablation  of  tlu'  thyroid,  and 
Schiff  found  that  a  portion  of  the  gland  subcutaneously  or  intrajxjritoneally 
implanted  prevented  the  myxedematous  state  in  animals  subsequently  thy- 
roidectomized.  Horsley  suggested  the  siune  prcK'edure  in  man,  and  it 
was  carrietl  into  effect  by  Kocher,  Ijannelongue,  liircher,  and  others  with 
favorable  results.  When  the  thyroid  gnift  was  suect^ssful,  myxedema 
was  temporarily  checke<l.  Murray  first  used  sulxMitsineous  injections  of 
thyroid  extracts  or  enmlsions  with  bettc»r  and  more  persistent  results,  and 
a  series  of  cures  were  re})orted  by  this  metluxl  in  the  hands  of  numerous 
ohser\'ers.  Howitz,  of  Copenhagen,  fi^llowcnl  shortly  and  indei)endently 
by  Mackenzie  and  Fox  in  Enghuul,  and  then  by  a  host  of  i)hysicians  the 
world  over,  fed  myxedemic  [)atients  with  tliyroids  raw,  partially  cooked, 
or  desiccated.  The  results  were  almost  unifornily  good.  The  sheep's 
thyroid  is  habitually  employ e<l  and  is  now  an  article  of  commerce  in 
the  form  of  various  powders  and  tablets.  The  (ujuivalent  of  one-half  a 
sheep's  thyroid  may  be  administcTcd  daily,  and  if  well  tolerated,  increased 
to  a  full  thyroid  or  more.  If  prompt  action  is  secure<l,  it  may  h(»  re- 
duced, and  if  difficulties  arise,  it  must  be  discontinued  and  resumed 
>vith  caution.  The  (exhibition  of  thvroids  is  followed  in  a  dav  or  two 
by  a  return  of  the  tempemture  to  the  normal  standard,  which  it  may 
even  exceed  by  a  degree  or  two ;  the  pulse*  l)econies  more  rapid,  the 
urine  increases  in  volume,  the  pigmentary  infiltration  diminishes,  th(» 
fatty  deposits  melt  away,  and  the  patient  b<*eomes  more  animated  and 
cheerful.  Four  to  eight  weeks  may  show  a  marvelous  change.  The 
skin  becomes  softened  and  moist,  the  hair  and  nails  are  better  nourished, 
and  the  normal  state  of  the  pati(»nt  is  shortly  attained.  To  maintain 
the  cure,  thyroid  feeding  must  be  maintained.  If  the  treatment  is 
iliseontinucil,  the  patient  promptly  relapses.  Th(»  equivalent  of  one 
thyn)id  a  week  is  usually  sufficient  for  the  purpose,  and  cases  are  now 
on  record  in  which  several  years  have  been  passed  in  apparent  health 
and  vigor  under  this  regime. 

The  treatment  is  attended  by  (considerable  damfcr,  and  in  some  in- 
stances it  has  been  followcKl  by  fatal  results.     Headaches,  pains  in  the 
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bowels,  diarrhea,  neuralgia,  insomnia,  malais<»,  and  nervous  excitement 
are  some  of  the  unpleasant  symptoms  whic^h  shouhl  promptly  lead  to  a 
reduction  of  the  (h)se  or  to  the  temporary  interruption  of  the  treatment. 
When  the  terminal  cachexia  of  myxtnlema  hiw  apjxiared,  this  treatment 
is  hazardous,  but  nothing  else  can  j)ossibly  rescue  the  patient,  and  in 
some  such  ceases  it  has  done  so.  In  children,  esjKHnally  in  myxedema- 
tous idiots  with  rachitic  deformities,  thyroids  tend  to  produce  a  soften- 
ing of  the  bones  that  may  greatly  exaggenite  the  osseous  distortions. 
Parker^  and  others  liave  met  with  this  complication,  and  have  recom- 
mended that  such  cases  be  treated  in  bed,  and  the  weight  kept  off  the  legs. 

In  ac<juircHl  or  operative  myxedema  thyroid  fettling  may  be  consid- 
ered establisluKl  as  a  curative  treatment.  In  cjises  of  mvx(»dematous 
retanlation  its  results  app«ir  equally  brilliant.  In  sj)oradic  cretinism  it 
is  wipable  of  prcKlucing  the  most  marvelous  improvement,  which  is  com- 
plete in  projX)rtion  as  it  is  adoptwl  early  in  life.  In  endemic  cretinism 
its  effects  are  beneficial,  but  as  yet  its  proper  value  is  not  establishwl. 

The  action  of  thyroidin,  a  chemi(»al  com|K)und  isolated  by  Baununm,^ 
is  practically  tlie  sjune  as  that  of  the  various  preparations  of  the  gland, 
but  is  less  likely  to  be  attended  by  the  accidents  of  ptomain  }M>isoning. 
Against  the  tetany  that  sometimes  follows  removal  of  the  thyroid,  it  is 
less  efficient  tlian  the  thyroids  themselves. 


EXOPHTHALMIC  GOITER* 

Exophthalmic  goiter,  otherwise  known  as  Graves'  disease,  Rise- 
dow's  disease,  cardiothyroid  exophthalmos,  and  struma  exophthalmica, 
presents,  in  most  respects,  a  complete  contnist  to  myxedema,  but  also 
shows  some  analogous  features.  We  have  considered  myx(H:lema  as 
dne  to  defective  thyroidation,  and  we  mav,  at  least  tentatively,  l<K)k 
u|)on  (Inives'  disease  as  the  nuu)if(>station  ol'  excessive  or  jwrverted  thy- 
roid activity,  or  of  both.  The  disease  is  manifest  bv  the  three  s<^>-called 
cardinal  sym])tonis  of  nipid  heart,  enlarged  thyroid,  and  prominent  (eye- 
balls. To  this  nuist  be  added  a  fine  tremor,  mental  irritability,  and 
nniscular  weakness,  which  are  ecjually  common.  Further,  nearly  everj' 
function  of  organic  life  may  be  disturbeil.  Flajani,  in  Italy,  describiKl 
the  condition  in  1802;  and  Parry,  in  I^ngland,  in  1825.  Graves  taught 
it  as  a  diswise  entity  in  1835,  and  published  it  as  such  in  1843  ;  mean- 
whil(»  Bas(Hlow,  in  Germany,  had  independently  written  of  it  in  1840. 
This  scTves  to  explain  the  various  lumies  aj)plied  to  it  in  different 
countries. 

Etiology. — Gmv(*s'  disease  b(4ongs  to  the  reprodudiife  period  of 
life,  being  exce(Klingly  nire  before  puberty  and  after  the  menopaus(»,  and 
liffocti^  fenmlcft  five  or  six  times  as  fre(iuently  as  males.  A  neuropathic 
heredity  is  commonly  encountered.  Pubescence  in  girls,  menstrual  diffi- 
culties, chlorosis,  and  all  debilitating  conditions  act  as  predisi)OSiints. 
In  exceptional    instances  Graves'  disease  seems  to    be  due  to  certain 
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iDtraiia'i^l  and  intra-alxloiniual  conditions.  As  exciting  causea  may  be 
mentiontnl  emotional  and  ment^il  shochy  osj)ecMally  profound  and  pro- 
tracted anxiety  and  griefy  but  frequently  cases  attributed  to  such  causes 
can  l>c  tniceil  back  of  them.  In  suc^h  instances  the  mental  stniin  may 
sen'e  to  pn^cipitatc  the  more  prominent  symptoms  of  the  disease. 
Pngnwwy  may  seem  to  excite  the  disease.  Occurring  during  its  course, 
the  disease  is  sometimes  apparently  moditie<l  for  the  better,  but  may  be 
accentuated.  After  delivery  there  is  frequently  distinct  impn)vement. 
Graves*  disease  is  often  asscKuated  with  other  neuroses,  such  as  chorea, 
hysteria,  and  epilepsy.  It  is  observinl  sometim<\s  with  tabes,  and  the 
mental  disturbance  not  infrequently  reaches  into  the  field  of  insanity.  A 
iiuuily  tyjKJ  ^  is  sometimes  encountered,  aifecting  several  or  all  offspring 
of  partuitij  who  may  show  no  abnormality. 

Numerous  theories  as  to  its  pathogvnettis  have  lx*en  entertained. 
Graves  considered  it  a  disease  of  the  hciirt.  Marshall,  Tavlor,  and  Piorry 
attributed  it  to  meclianical  (compression  of  the  cervical  vessels  and  nerves. 
After  tlie  experiments  of  Claude  Bernanl  upon  the  cervical  sympathetic, 
lesions  of  this  jwrtion  of  the  nervous  apparatus  were  believed  to  be  at 
the  l>ottoni  of  exophthalmic  goiter.  Following  Charcot,  the  disease?  Wiis 
by  many  considen^l  a  pure  neurosis  similar  to  hysteria.  At  present  there 
are  two  general  thi»<)ries  in  the  field.  One  incriminatoi  the  medulla, 
the  other,  the  thyroid.  Pointing  t^)  the  bnlbdr  origin  of  the  disease  is 
the  association  of  cardiac,  vasomotor,  secretory,  and  thermic  disturb- 
ances, to  which,  in  various  rare  Ciises,  palsies  of  cnuiial  nerves,  ])ro- 
ducing  ophthalmoplegia,  facial  palsy,  trigeminal  neuralgia,  and  auditor}' 
disturbance  are  added.  In  (jertain  crises  bulbar  hemorrhage,  atrophy  of 
the  restiforra  Ixxlies,  and  degeneration  of  the  solitary  bundles  have  l)een 
found,  and  the  association  with  tabes  argues  the  same  cause.  Felehne  and 
Dardnd,  by  exj)erimental  lesions  of  the  restiform  Ixxlies,  have  pnKluced 
the  major  symptoms  of  exophthalmic  goit(»r.  As  a  rule,  however,  the 
bulb  is  not  structurally  affected,  and  the  diverse  conditions  citcnl  are  as 
likelv  to  be  effc^ct  as  cause. 

Following  Jolmston  there  are  many  who  believe  that  ov(»ractivity  of 
the  thyroid  gUmd,  cauising  a  hi/petihi/roi/hitifm,  explains  the  genesis  of 
exoplithalmic  goiter.  The  principal  facts  supporting  this  point  of  view 
are  :  (1)  Tlie  usual  changes  and  enlargement  of  the  thyroid  ;  (2)  the  im- 
provement and  cures  resulting  uiK>n  removal  of  a  portion  of  t\w  gland  ; 
(t\)  the  symptoms  of  exophthalmic  goiter  induced  by  overdoses  of  thy- 
roids in  myxedematous  jiatients  and  normal  individuals;  (4)  the  cases  in 
which  exophthalmic  goiter  has  eventuated  in  myxedema  through  de- 
generative changes  in  the  gland,  and  (5)  the  almost  absolute  contrast 
between  myxedema  and  Graves'  disease. 

Horsley,  who  has  given  most  constant  and  careful  attention  to  this 
subject  for  many  years,  and  to  whose  investigjition  we  owe  much  of  our 
present  knowledge  reganling  the  functions  of  the  thyroid  UkIv,  insists 
U|K)n  the  changes  in  the  gland  and  its  secretion.  lie  declares  that  "  ex- 
ophthalmic goiter  in  its  various  degrees  results  from  [)erversion  of  the 
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function  of  the  thyroid  gland." ^  It  has  been  found  by  many  observers 
that  the  use  of  thyroids  in  Graves'  disi^ase  often  intensifies  all  the  8yni|)- 
tonis,  but  there  are  certain  cases  in  which  they  cause  improvement.  Is  it 
not  reasonable  to  suj)j>ose  that  when  the  gland  is  simply  or  mainly  over- 
acting their  administnition  increases  the  hyperthyroidation,  but  may 
benefit  the  cases  that  by  jxirversion  of  thyroid  function  are  not  su])])l]ed 
with  a  normal  secretion?  Cunningham, ^  on  ex|XTimental  ground?, 
reaches  with  Gley  the  conclusion  that  the  majority  of  symptoms  in 
Graves'  disease  may  be  plausibly  exphiined  by  the  hypothesis  of 
deficient  thyroid  activity.  The  qm^stion  of  the  relation  of  thyroid  action 
to  the  functions  of  the  nervous  system  has  luHiu  already  outlined  in  the 
descrij)tion  of  myxedema  (see  p.  470). 

Accepting  the  thyroid  th(H>ry,  we  are  still  confronted  with  the  initial 
(piestion  as  to  why  the  thyroid  function  is  primarily  disturbed.  Some 
have  attributeil  this  to  infection  setting  up  a  thyroiditis,  and  ]K)int  to 
the  fr<'(iuent  history  of  antec(»dent  infectious  fev(»rs,  etc.  Others  in- 
criminate the  neuropathic  hercHlity  or  constitution.  The  real  canst*  still 
esca|M»s  us.  Tlu^  intimate  relation  of  thyroid  and  uterine  functions  (see 
p.  470)  and  the  usual  occurrence  of  exophthalmic  goiter  in  repnKluctive 
life  have  scmie  significance. 

Morbid  Anatomy. — The  autopsical  findings  in  exophthalmic  goiter 
are  inconstant  and  variable.  The  h^dii  is  ofU'u  dilated  ;  the  sometimes 
thickened  walls  may  ]>rescnt  some  fatty  degeneration.  The  valves  are 
discjtscKl  only  as  accidental  concomitants.  The  thyroid  bodjf  may  ])res<»nt 
any  goitrous  variation  from  simple  congestion  to  the  most  destructive 
lesions.  Usually  the  lobes  are  une(iually  enlarg(Kl,  firm  to  the  touch, 
and  present  a  reddish,  pul])y  aspect.  Colloid  degenenition  in  placas  is 
not  uncommon  and  may  result  in  cystic  formation.  The  vessels  are 
thickened,  dilate<l,  and,  in  chronic  crises,  atheromatous.  There  is  a  pro- 
liferation of  connective  tissue  throughout  the  gland  which  may  reach  a 
S(^leroti(*  degree.  The  acini  of  the  gland  iK'come  dilated  ;  the  colloid 
material  disjippears,  leaving  a  granular  d6bris ;  the  s<'<Tetion  becomc»8 
thin  and  watery,  the  epithelium  more  or  less  disintegratwl.  The  fhymus 
is  often  ])ersistent  and  enlarged,  showing  increastKl  vascularity  and 
an  attempt  at  com]K»nsatoiy  or  perhaps  at  antagonistic  activity.  The 
orblUtI  citrltji  is  often  normal,  but  as  fre(|Uently  presents  some  fatty  pn>- 
liferation,  and  almost  alwavs  the  evidence  of  a  contimious  retmbulbar 
congestion. 

On  the  pnrt  of  the  ncrvouA  mfHtem  the  alterations  in  the  cervi«il  sym- 
pathetic ganglia,  described  in  early  accounts,  are  not  found.  Changes 
attributable  only  to  the  cachectic  state  are  <l(*tected.  In  the  bulb  and 
spinal  cord  vascular  <legenenition  has  been  encountered,  with  occasional 
small  hemorrhages  and  dilatations.  Atro])hy  of  the  restiform  Ixnlies 
and  of  the  solitary  bundles  has  been  noted  once  or  twice,  as  has  atrophy 
of  the  asc(»nding  root  of  the  trifacial.  The  ass(H»iated  lesi(ms  of  tabes 
are  more  frc»(|uent. 

Symptoms. — The  onset  of  exophthalmic  goiter  is   frcKjuently  in- 
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gidiouSy  and  the  patient  can  scarcely  say  when  it  began.  In  other  in- 
stances the  major  symptoms  appear  within  a  few  days  or  even  within 
a  few  hours,  foUowing  some  inciting  shock,  hut  it  is  always  allowable 
to  suppose  that  unobservcid  minor  manifestations  had  been  [)reviously 
present.  Such  fact  can  frequently  be  elicitinl  by  judicious  inquiry. 
Canliac  palpitation,  nervousness,  irritability,  and  unaecountjible  fatigue 
are  often  felt  for  months  before  the  more  prominent  symptoms  are 
declared. 

Cardiovasoular  Features. — The  cardiac  disturbance  usually  is  the 
first  of  the  triad  of  cardinal  symptoms  to  apj>car.  The  pulse  bwomes 
rapid,  and  onlinarily  reaches  120  a  miimte,  unless  the  patient  is 
reclining  and  at  perfect  rest,  when  it  may  drop  to  90,  but  never  reaches 
normal  during  the  activity  of  the  disease.  A  rate  of  150  or  even  200 
is  not  very  rare.  Of  the  three  major  symptoms  a  nipid  pulse  may 
alone  exist,  and,  taken  with  several  other  and  minor  symptoms,  may 
suffice  for  a  diagnosis.  It  is  the  only  essential  symptom.  Ordinarily 
regidar,  the  rhythm  of  the  heart-beat  in  some  cases  is  greatly  disturbe<l. 
The  heart  acts  in  the  most  tumultuous,  irregular  maimer,  and  its  in- 
competence is  shown  by  vertigo,  cyanosis,  and  precordial  distress.  Pal- 
pitation and  canliac  throbbing  are  experienced  by  most  |)ati(Mits,  and 
may  be  occasioned  by  the  slightest  physical  or  mental  distn^ss.  At  such 
times  the  breast,  neck,  and  face  are  frequently  suffused,  and  hot  wavi^s, 
with  violent  blushes,  may  sweep  over  the  upper  part  of  the  chest,  neck, 
and  face.  At  first,  and  sometimes  throughout  the  disease,  the  stetho- 
scope reveals  nothing  but  the  tachycardia  and  violent  systole.  Func- 
tional systolic  bruits  and  anemic  murnuirs  are  not  infrecjuent.  Organic 
valvular  disease  is  practicjilly  an  accidentid  complicration.  An  apparent 
hypertrophy  is  n^ally  due  to  dilatation  and  to  the  enlarged  arcji  over 
which  the  apex-beat  extends  by  its  increased  violen(^e.  In  late  cachectic 
stages  the  dilatation,  with  degcMieration  in  the  hcart-nniscle,  l>ecom(»s 
physically  appjirent  and  thn»ateningly  pmminent. 

The  entire  circulatory  system  is  affected.  This  is  most  manifi^st  in 
the  aortic  bmnches,  especially  in  the  cer\^ical  arteries,  and  is  seen  in  the 
temporal  and  the  retinjU  arteries  and  veins.  It  is  less  well  marked  in  the 
extremities,  but  Gerliardt^  has  noted  it  in  the  ])almar  arches  and  in  the 
cmrals.  He  also  calls  attention  to  the  presence*  of  capillary  pulssitiou 
in  the  spleen  and  liver  and  kidneys.  In  cases  of  long  standing,  vascular 
dilatation  is  produced  and  the  veins  themselves  become  fibrous  and 
arterialized. 

The  groiter  may  appear  at  any  ])criod  of  the  disease  or  may  nc^ver 
develop.  In  scmie  instanc(»s  it  is  of  insidious  growth,  and  the  patient's 
attenti<m  is  only  incidentally  called  to  it  by  tightness  of  the  ordinary 
neckwear.  In  other  instances  it  is  of  sud(l(»n  development,  or  mav  ad- 
vance in  size  at  intervals,  or  advancxi  and  recede  repeati^illy.  In  any 
case  it  rarely  attains  very  large  proportions,  and  practically  nev(T  inter- 
feres mechaniwdly  with  respiration.  It  is  usually  asymmetrical,  the  right 
lobe  commonly  being  most  affected.     The  swelling  may  be  confined  to 
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Olio  IiiIh',  ufliially  the  right,  or  it  may  involve  the  iHthmua  alone.  The 
tumor  iisiiiilly  oflem  oonstdorable  rcHitttanoa  to  }Mil[Mitioii,  und  a  imlwitile 
tliriil  is  IW'qiicntly  to  be  <li'tcctc<I.  In  «>nie  iii»tuuccs  nodulen,  indic- 
ative ol'  |>ureiK-liyniatotis  cliatif^es,  i-an  be  nm<lo  out  AuHCuhation  over 
tlie  eiiliii^ei!  tliyrutd  reiultly  ileteuts  in  mot^t  cum's  n  bruit  r^ytichronuue 
with  thi:  pulse,  and  the  tumor  eun  otleii  Ik'  tscen  to  ex]mnd  with  4-very 
sywtolie  impiiW.  JJy  munnul  eonijireHsion  it  nniy  oilten  be  frreiitly  re- 
duced in  si/x'  for  the  moment,  luid  it  liiin  n  tendency  to  fluetimte  in  volume 
during  the  progrerts  of  the  diweiise,  incrcstsinn  in  size  upon  the  occaKion 
of  any  phyhi(sil  or  nieiitjd  exeitc-ment.  In  Into  cases,  through  inten<titial 
thickening  or  cystic  degeneration,  it  nniy  give  a  tielerouK  or  fluctuant 
fcH>litig  to  the  touch,  and  does  not  then  rece«le  upon  tlie  ccrittation  of  the 
mahuiy. 

Ooular  Conditions. — A\'itU  the  iip)Miinuie(!  of  rxoplifhalmnK,  which 
UHUully  (inimptly  followii  the  goitniun  enlargement,  the  funinus  triad  of 
symptoms  is  complet*-.  It  tnuy  upjN^ar  iKifore  the  goititr  or  in  coscb 
tliat  never  show  tliyniid  cnhirgement.  Botli  eyes 
cumnionly  an'  affi-etwl,  but  at  first  usually  in  unecjuul 
degree,  and  exeeptionally  but  one  is  prominent.  This 
otTUrs  usually  in  cases  in  which  only  one  IoIm-  of  the 
thyroid  is  cnlai^tl,  and  comnuady  on  the  enmc  side.* 
Tlie  prominent  eyelmlla  with  wi<lely  <ii>en  lids  give  an 
expressicm  of  exeitM  ficreeness  anti  fright  strangi'ly 
niingletl,  and  <]uite  disconcerting  to  strangers.  The 
ixrnlar  protrusion  variia  greatly  in  amount  in  differ- 
ent patients,  but  in  extreme  nises  has  ctuised  actual 
dislociition  of  die  eyelMill,  Tnless  it  cxwfd  a  nnnler- 
tite  amount  it  occasions  no  ineimvenienee  and  may 
even  iw)I]k?  tlx;  jiatic'ut's  attention.  In  a  more  j»ro- 
oniw' liiwaw.  niiunce^l  degree  the  exo|ititiialmos  induces  some  diffi- 

culty in  ocular  niovemenis  and  ciuises  o<'ulnr  fatigue. 
The  cornea  may  also  become  iiiHanu'd  fnmi  inadefjuate  pnitection, 
esiKM-iidly  at  night  and  in  tiic  wind.  There  is  fre<juenlly  an  increased 
Iwrhuiiiim,  which  may  occur  inde]H!ndenlly  of  the  exoplilhalmos,  und 
later  the  st-crction  of  tears  may  Iw  defective,  (hjijiniifiritlf  and  kei-atHin 
may  arise  as  eompli»itions,  und  jHr/orn/ion  by  ulceration  has  been 
known. 

The  II'/k  an-  usually  retracted  an<l  often  show  p^euHar  and  imiwirtant 
motor  diffi<uiltie.s.  Winking  is  iidmiuent,  but  in  <K'<'asional  instances  is 
rapidly  rejKiited  at  inomentur>'  inter\'als.  Von  (Jraefe  noted  that  in 
looking  (kiwn  the  upixr  lid  did  not  eorresiMmdingly  follow  the  move- 
ment of  the  hall  as  in  heultli.  This  sign  is  not  related  to  the  amount  of 
exoplitlinlmos,  as  it  is  sometimes  found  in  normal  individuals,  and  may 
Ik'  absent  in  nnirked  eases  of  flnivos'  disejisi'.  Stclhvng  called  atten- 
tion to  the  usual  widening  of  the  iwlix-bral  fissun-  and  the  incomplete 
closnn'  of  the  lids  even  when  the  (Kitient  thinks  the  eyes  nn-  firnily 
closed.      In  a  few  (-aises  Jofi'roy  lias  noted  a   similar  inactivity  of  the 
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lower  litl  aiid  of  the  frontalis  in  looking  upward,  \'oinntarv  poutrol 
of  the  latter  lunscle  remaining  perfect.  The  outliuf  of  tlie  jalpebral 
figstirc  is  often  more  nr  less  angular,  losing  its  smooth  curves,  Moiiiiis 
lias  called  attention  to  a  diflirulty  of  convergent  tliat  is  commonly 
pfBseiit.  In  csceplional  cases  an  external  optiftudiiiojjlef/m  has  lieen 
seen.  Paresis  of  the  I'routatiH  or  of  the  entire  facial  uer\'e  or  involve- 
ment {)f  the  sensory  and  motor  portiouu  of  the  trifacial  ha.-^  been 
iiotwl. 

I'moH  is  usually  intact  and  the  pupih  are  nonnal,  but  myopia  may 
Jevelop  on  extreme  jtressurc  from  exophthalmos.  The  eye-groniirfs 
show  no  abnormality  aside  from  retinal  «»iigefition  ami  dilated,  some- 
time^  pulsating,  vessels.  Photophobia  and  brilliant  mus«e  are  attriliu- 
labU'  to  the  retinal  congestion,  and  hallucinations  of  sight  may  have  the 
same  origin. 

Motor  Conditions. — Besides  the  motor  iliMurbances  of  the  eye  and 
iLs  appendages,  piwioiisly  imlicatetl,  the  entire  mnsculatui-e  is  att'('cte<l 
n-ith  such  marked  wenkiiess  that  Chan-ot  was  led  to  desiirilie  a  Base- 
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MoklDg  upward. 
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dowian  paraplegia.  .Viwcii/nc  n-illmtn  is  often  an  early  symptom.  The 
reflexes  may  be  diminished  and  the  legs  may  suddenly  give  way,  causing 
the  patients  to  fall  heavily.  Of  similar  origin  are  tlie  shallow  respiratory 
excursions  and  diminished  exi»ansion  of  the  eJiest.  C'riimjis,  contractures, 
fleeting  tetanoid  eouditions,  and  even  epileptiform  crises  have  Ix.'en 
noted.  The  occasional  association  of  chorea,  epilepsy,  and  hysteria  has 
already  l>een  mentioned,  and  must  not  be  confounded  with  motor  dis- 
turlianoes  due  to  Graves'  disease. 

An  almost  constant  symptom  in  Graves'  disease  is  a  fine  tmnor  which 
is  as  significant  as  any  one  of  the  cardinal  triad.  It  is  of  variable 
intensity,  may  appear  only  at  intervals,  and  be  limited  to  the  head  and 
upper  extremities.  By  placing  the  finger-tips  on  the  head  when  the 
puHent  is  sitting  or  standing,  the  examiner  will  l>e  aware  of  a  vibration, 
Mid  this  may  he  demonstrated  by  jilacing  a  long  feather  in  the  patient's 
hat.      It  usually  is  easily  seen  in  the  extended  hands,  ei=|)ecijilly  if  the 
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fingers  be  spread  widely,  or  it  may  be  then  felt  by  grasping  the  {latient^s 
wrist  In  some  cas(»8  the  entire  trunk  is  affected,  and  in  standing,  the 
tremor  may  be  present  in  the  lower  extremities.  It  is  sometimes  dis- 
tressing to  the  patient,  but  often  (nreasions  no  complaint,  and  must  be 
intelligently  sought.  The  rapidity  of  the  tremor  is  from  eight  to  ten 
oscillations  a  second. 

Secretory  and  Vasomotor  Features. — AVith  the  hot  waves  and 
morbid  blushing  that  have  already  been  noted  there  is  often  ])rofu8e 
]}erspiraiion,  wliieh  may  be  widely  distributed,  limited  to  one  side  of  the 
body,  or  most  abundant  on  the  hands  and  feet.  In  some  cases  it  necessi- 
tjites  frequent  changes  of  underclothing.  Usually  it  is  attended  by  a 
feeling  of  almost  uiibearahle  lieaij  and  tliese  jmtients  often  seek  cool 
nK)ms  even  in  winter  and  find  all  bed-(H)vering  intolerable.  The  bodily 
temperature  may  be  (piite  normal,  but  in  rare  instances  an  elevatiim  of 
from  one  to  five  degrees  has  been  noted,  and  in  the  terminal  cachexia  of 
fatal  cases  hy|HTpyrexia  is  connnonly  encountered.  Polyuria^  especially 
peri(Kli«d  jK)lyuria,  is  a  common  phenomenon,  ii\\(\  glycosuna  is  sometimes 
encountennl.  Albuminuria,  however,  is  the  rule  at  some  j>eriod  of  the 
disease.  It  is  usually  intermittent  and  appcjirs  when  tlie  other  manifes- 
tiitions  of  the  diseast^  are  exaggerated,  as  if  due  to  the  hypervascularity 
of  the  mcilulla.  Kdeuia  is  connnon,  but  ix'culiar  and  usually  circum- 
scribwl ;  it  may  affect  the  upper  eyelids  and  has  a  preference  for  the 
outer  as])ect  of  the  legs,  the  thighs,  and  the  abdomen.  The  infiltration 
is  not  boggy  and  do<*s  not  pit  on  pressure,  but  reminds  one  of  the  n»8i- 
liency  of  myxtHleniatous  swelling.  In  rare  instances  it  may  become 
genemlize<l  and  dot^s  so  in  those  cases  that  eventually  develop  myx- 
edema. 

Mental  Disturbances. — From  the  beginning,  and  often  for  a  long 
period  anteciHlent  to  the  appearance  of  cardiac  symptoms,  the  subjects 
of  (f raves*  <lisease  present  a  considerable  weiital  arthimi.  There  is 
an  indefinable  and  tormenting  agitation,  markcnl  by  mental  and  motor 
restlessness  and  an  imp(»rative  and  im])ulsive  tendency  to  be  doing. 
Their  emotions  an*  too  readily  excitcnl,  and  they  are  unusually  impres- 
sionable and  irritable,  reacting  in  an  exaggerated  manner  to  all  the  inci- 
dents of  daily  life.  In  more  ]>r<)nounced  cases  they  become  voluble 
and  manifest  the  great(\st  mobility  of  ideas,  which  they  chase  as  a  child 
does  butt^'rtlies, — in  every  dir(»ction  without  persistence,  concentration,  or 
logical  order.  Their  affwtions  are  likely  to  undergo  nHKlifications,  and 
they  become  irascible,  fault-finding,  incon>*iderate,  ungrateful,  and  hard 
to  liv(»  with.  In  some  instances  this  disturbance  of  mentsition  carries 
them  over  the  border  into  well-marked  and  active  mania,  mark(»d,  per- 
chance, by  delusions  of  fear,  due  to  the  canliac  sym])toms  or  the 
sensations  of  heat.  Insonmia  is  oft^'u  addcKl,  and  the  fitful  sleep  is 
disturbed  by  horrifying  dreams  that  an^  likely  to  be  projected  into  the 
waking  moments  and  woven  into  d(»lusions  which  an»  usually  unsys- 
tematized, but  mercurial  and  constantly  changing,  furnishing  the  ana- 
logue of  the  motor  restl(\ssn(»ss.  Hallucinations  of  sight  and  hesiring 
are  not  uncMnnmon. 

The  mentiil  perturbation  only  rarely  reaches  the  degree  of  actual 
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mania,  and  then  is,  perhaps,  equally  dependent  upon  numerous  other 
causes  acting  in  a  neurotic  individual.  But  a  condition  of  abnormal 
uxenhd  stiinaliiiioH  is  characteristic  of  the  malady,  and  as  important  an 
index  as  anv  of  the  cardinal  triad. 

The  skin  is  often  marked  by  abnormal  pif/mvntatimi,  which  may  he 
distrihutiHl  in  irregular  plaques  over  the  body,  face,  and  limbs,  or  in 
rare  instances  produces  zebni-like  markings  on  the  trunk.  In  c(?rtain 
ca'^?s  it  much  resembles  the  bronzing  of  Addiscm's  disease,  but  usually 
spares  the  mucous  surfaces,  though  not  always.  Vitiligo  and  various 
cutanei>us  eruptions  are  sometimes  encountered,  aud  the  hair  may  be- 
come thin.  The  sensation  of  heat  is  usuallv  associated  with  a  dim  in- 
idled  resistance  to  ele4.irieiti/,  which  may  be  rwhiccil  to  a  third  or  a  fifth 
of  the  normal.  This  is  possibly  related  to  the  excessive  ])(»rspi ration, 
but  does  not  obtaiin  in  other  diseases  in  which  sweating  is  equally 
great. 

Difirestive  disturbances  are  numen)us  and  not  markc^l  by  anatomical 
lesions.  Anorexia,  voracious  appetite,  vomiting,  diarrhea,  dysenterj', 
and  icterus  may  be  encountered  in  different  patients,  or  many  of  them 
at  various  times  in  the  same  patient.  The  diarrhran  are  particularly 
important,  as  they  rapidly  reduc^e  the  patient's  strength  and  tend  to 
hasten  the  appearance  of  cachexia  and  a  fatal  termination  by  exhaus- 
tion. The  frequent  painless  stools  are  made  up  of  undigested  food 
and  an  abundance  of  watery  mucus,  sometimes  liberally  streaked 
with  blood.  The  defects  in  nutrition  are  always  pronounce<l  and  a 
/o**  of  weight  from  the  first  is  the  almost  exceptionless  rule.  It 
may  occur  intermittently,  the  patient  losing  eight  or  ten  pounds  in 
a  week  and  gradually  regaining  it.  Huchard  ^  is  inclined  to  look 
uj)on  such  loss  of  weight,  and  especially  ujH)n  its  intermittent  occur- 
rence, as  of  diagnostic^  importance.  It  may  occur  independently  of  the 
diarrhea,  sweating,  polyuria,  or  any  other  physical  drain,  and  in  the  face 
of  an  active  bulimia. 

Bespiratory  disturbances  are  not  uncommon.  They  are  fre(|uently 
secondary  to  the  cardiac  disonler.  Dvspiu»a,  asthmatic  attacks,  pul- 
monar\'  congestions,  bronchitis,  and  a  pcM'sistent  cough,  without  stetho- 
scopic  symptoms,  may  l>e  presentinl.  The  dysj)nea  is  the  sjune  as 
tliat  in  myxedema,  and  appears  to  be  due  to  the  athyroidal  condition 
(Horsley).  Shallowness  of  respiration  and  inef!ici(»nt  thoracic  expan- 
sion are  related  and  pro})ortionate  to  the  muscular  asthenia. 

The  genital  funetions  are  usually  m(xlifi(Hl.  Increased  sexual  a]>pc»- 
tite  lias  been  note<l  in  men  and  women  in  the  early  periinls  of  the 
disease.  I^ater,  as  general  asthenia  (lev(»lops,  it  is  corresjV)ndingly  re- 
duced. Amenorrhea  is  present,  or  the  tendency  is  well  marked,  and 
leukorrheas  are  abundant. 

The  following  table  of  symptoms  and  their  relative  frequency  is 
based  on  Paessler's  statistical,*^  comprising  fifty-(Mght  cases,  of  which 
fort\'-two  were  women.  It  must  be  borne  in  mind  that  nearly  all  the 
symptoms  of  Graves'  disease  are  intermittent,  and  any  tabulation,  to  be 

1  '*  Jour,  (le  M^cl.,"  Feb.  10,  1H9(J. 

*  **Dent.  Zeit.  f.  Nervenheilk.,"  B(l.  vi,  S.  21. 


Butisfuctory,  should  cover  tlie  oiitire  course  of  the  diseaao  and  embrace 
a  very  liii^!:*;  iiimilter  of  ciiscs : 


Nfunjtifttliic  fuuiilyhiwUKy  .   -    -   . 

Tucliycanliu 

NurvouH  initiibility  uud  rfBtlfusmiw 

Charucti^rintio  trcumr 

Pull  litutii  III    mill     ViiHoular    iliHturb- 


.52 


Seven;  heiidiiuhM 
KxopliOmluKHt   . 

Sevtiiv  iliarrliea  . 


Suiixatiiitis  of  warmth 24 

VerUjtii 23 

liiKomiiiu 21 

Ktellvag'H  Kyiiiptom 20 

Tai;Iiy<iirdiii.    ftiiiUT,    exnphthulmos, 

nnil  tn>iiiiir  oiubincd 18 

l*i>ly<U)>i<iii * IT 

Cnriliiu;  diltttatiim 15 

Irritiiblt!  con^h 10 

<Jniufe'«  Hyiiiptiini 9 


ViilvuUir 


i.i|.t-,ii 


<li)s>.>iiHc 5 


Course  and  Progress. — The  (;rcat  diversity  encountered  anionf;  oases 
of  fJnivcs'  diiJ<'n;w  iiiiikcs  if  dlFFieuh  to  outlim'  its  clinical  conrse.     It 


cry.    Suiiiv('xo|>hthaliniM,iilitnii!iiulii>nDriikiii,iiuilBoitnHiBlhlckvu 


iii;iy  1k'  of  it|i])iirt'ntly  siiddcu  or  of  insidions  onset,  and  may  show  any 
omitiinHtiori  of  tlic  hntji  list  of  syni]itonis  tliut  luivr  l)ifn  dctjiih-<t  above. 
It  niiiy  run  its  (^luivo  to  «  favonible  h'riiuiiiitioii  in  six  months  or  may 
tjikc  :^ix  yi-iirs, or  eontiiiuc  thron^iioiiioriiTiiiiiiiitclifc.  'nii-finiit  major- 
ity of  (iiHcs  arc  ot'  jn-otriict^-ii  ihiralioii.  Kai'ly  r<'<i>vi'ri('s  mid  fatalitit-s  ait 
aliko  exceptional,  and  when  all  ollii-r  syiiiptoms  have  snbsidetl,  ]ininii- 
m'ut  eyes  and  a  iiKxIeratc  goiter  may  njiiain  to  aiark  the  ]iussu)re  of  the 
<Iis('iis<'.  Till- a|)|M'ariniei' of  ai'tive diarrhea,  of  pulyiiria,  intent' albnmia- 
nria,  aiul  nijiid  wasting:  darkens  the  piiiyrnosis.  Extnme  asystole,  j^iit 
caiiiiai-  <Iilatalion,  and  a  fjiilirij;  einiilation  Imvc  the  simio  imjxirt. 
Maniai'al  distnrlHinee  is  not  of  itself  of  IiikI  [>ni};nosis,  which  <h']>cnds 
nither  on  failing  bodily  i-oiiditions.  The  eiinliae  syinjitoniH  are  usually 
the  first  to  a|i|Miir,  ami  atfoi-d  the  best  criterion  as  to  tlic  pri^css  of  the 
disease.     Their  im|irovenicnt  is  the  only  untiualitied  sij^  of  gain.     A 
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state  of  nervous  susceptibility  is  usually  left  after  recover}^  that  may  be 
compromised  by  the  slightest  shock. 

Diagnosis. — In  the  presence  of  the  Basedowian  triad  diagnosis  can 
not  fail,  but  in  the  abortive  forms  it  requires  a  careful  and  thorough 
investigation  and  an  experienced  judgment  to  recognize  the  disease. 
Tachycardia,  with  irritability,  sweats,  insonniia,  emaciation,  and  perhaps 
a  slight  rise  in  temperature  may  mimic  plithiaui  \Qry  closely,  and  if  an 
irritable  cough  is  added,  the  mask  is  almost  impenetrable,  especially  as 
some  pulmonary  dullness,  due  to  the  congestive  condition,  may  be 
present.  The  mental  attitude  is  of  some  assistance,  and  should  the 
tn^mor  be  observed  or  some  slight  thyroid  turgescence  bt;  made  out,  the 
diagnosis  may  be  eflFected.  It  is  very  probable  that  some  of  these 
former  frudes  are  put  down  as  neurasthenia,  in  view  of  the  asthenic 
condition  so  commonly  present. 

Treatment. — In  the  management  of  this  disease,  whatever  line  of 
treatment  may  be  added,  it  is  of  the  utmost  im[K3rtancc  to  secure  red  and 
quiet.  With  complete  rest,  as  by  the  Weir  Mitchell  course,  some  cases 
make  immediate  and  substantial  progress.  If  this  is  not  available,  it 
should  be  approached  as  nearly  as  the  circumstances  of  the  patient 
permit.  In  the  asthenic,  irritable  state,  a  conservation  of  energy  is 
strongly  indicated.  Dirjitalisy  HfrophanihuA^  and  drychnin  have  a  favor- 
able action  on  the  heart  in  some  (5ases,  and  strychnin  in  full  doses  is 
(K«asionally  of  benefit  to  the  general  nervous  condition.  Sedatives  su(;h 
as  hrotnids  and  hellculanna  have  not  yielde<l  the  writer  good  results  in 
any  instance,  but  chloral  is  often  valuable  lor  the  insomnia.  Iron  must 
be  used  with  caution  even  to  combat  the  anemia  so  commonly  j)resent, 
as  it  frequently  disturbs  the  intestinal  tract  and  augments  the  vascular 
storms.  Hydrotherapy  and  ma'imge  are  of  benefit  in  some  cases.  Eler- 
tricity  locally  luis  strong  advocates,  some  favoring  farad  ism,  others  gal- 
vanism. A  moderate  faradic  current  through  the  root  of  the  necik, 
causing  all  the  anterior  cervical  muscles  to  contract  about  the  thyn)id, 
mechanically  diminishes  it  in  size.  This  may  last  for  a  few  minutes  or 
for  a  few  hours  after  the  current  is  stoppinl  if  the  patient  is  not  excite<l 
in  any  way.  An  uninterrupted  galvanic  current  may  produce  a  similar 
result,  and  passed  through  the  temples  occa«^ionally  causes  a  r(»cession 
of  the  eyeballs,  but  the  etfect  is  very  fleeting  and  does  not  infl nonce  the 
tachycardia.  Electricity  should  be  used  daily,  or  several  times  a  day. 
Mechanical  compression  of  the  thyroid  by  bandaging  is  insupportable. 

Injectioiut  of  cicatrizing  jigents,  such  as  tincture  of  iodin,  into  the 
substance  of  the  gland,  at  one  time  nuich  in  vogue,  are  now  generally 
abandoned,  as  thev  are  of  doubtful  value  and  are  attended  bv  consider- 
able  danger  to  life.  In  long-standing  cases  ahlation  of  a  portion  of 
the  gland  has  produced  good  results  and  nninerous  cures  in  the  hands  of 
various  operators,  but  it  has  a  consi(lera))l(*  mortality — about  twelve  per 
cent.  Schulz  ^  reports  fourteen  cases  with  twelve  cures,  but  Siingcr  -  cites 
a  case  in  which  all  symptoms  were  aggravated.  Cystic  portions  may 
be  removed,  but  caution  must  be  exercised  to  leave  a  fair  amount  of 

»  "Beriiner  Klinik,"  June,  1897.  «  "MUnch.  mod.  Wodiens,"  April  (J,  1897. 
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normal  gland.  The  same  effect  is  obtained  by  exposing  the  gland  by  a 
median  incision  and  securing  it  in  the  wound  (the  exothyropexy  of 
Jaboulay),  but  even  this  comparatively  simple  o])eration  has  been  fol- 
lowed by  death.  Thus  oi)erateil,  the  thyroid  shrinks  in  size  and  the 
symptoms  decrease.  The  wound  is  closed  at  a  subsequent  period. 
Jonnesco  and  others  have  had  improvement  from  ablation  of  the  cer- 
vical sympathetic. 

Tkifroids  have  been  used.  Onlinarily,  tlu^y  intensify  the  sym]>toni8. 
In  a  minority  of  instances  the  goiter  is  reduced  in  size  quite  promptly 
and  the  tremor  lessened,  but  the  pulse  is  usually  not  improved.  They 
may  be  carefully  tried  exiHjrimen tally.  A  number  of  cases  have  been 
benefited  by  the  use  of  thynuis  feeding.  Owen  ^  hjis  collected  about 
twenty  cases  in  which  its  effect  was  mainly  beneficial.  Mackenzie,^  in 
an  equal  number  of  cases,  found  it  of  little  or  no  value.  Chven  called 
attenticm  to  the  probable  physiologiciil  antagonism  l)etween  thymus  and 
thyroid  action.  The  jwrsistencc*  or  reapiK»arance  of  the  thymus  in  these 
cases,  often  noteil,  among  others  by  Hektoen,*  may  have  the  same 
significance. 

The  numerous  coniplicatiorw  must  be  met  as  they  arise.  Atropin  for 
the  sweats,  bismuth  and  opium  for  the  diarrhea,  crareful  dieting  for  the 
gastric  and  intestinal  troubles,  and  a  g(»nend  tonic  and  upbuilding 
r%ime.     Thompson,  of  New  York,  insists  on  a  milk  diet. 


SCLERODERMA. 

SclercHlerma  is  a  trophoncnirosis  presenting  an  induration  and  atrophy 
of  the  skin,  or  atrophy  without  preewling  induration.  It  owurs  (1)  in 
a  generalized  form,  but  afJecting  the  extremities  and  face  princi|)ally, 
and  (2)  in  a  eireumseribed  form,  markcHl  by  isolated  plaqu<'s  and  stripes. 
These  may  be  confincKl  to  one  side  or  be  roughly  symmetricial  in  distri- 
bution, and  are  often  limited  to  the  eutiuieous  extent  of  certain  ner\'e- 
trunks  or  bnuiches.  This  has  led  Jonathan  Hutchinson  ^  to  use  the 
term  herpetiform  nu^rphea.  The  disease  is  also  known  as  the  hide- 
bound disease,  scleroma  adultorum,  selemsis,  chorionitis,  moq)lK»a,  and 
A<ldis()n's  keloid.  When  the  fingers  are  afl'eeted,  the  French  employ 
the  term  selenKlactvlie.  It  is  a  rare  disease,  but  not  so  uncommon  as 
most  writers  insist,  and  if  generally  recognized  woukl  soon  prt^sent  a 
generous  material. 

Etiology. — The  female  s<»x  furnishes  alwuit  thr(M»-fourths  of  all 
cases.  Generalized  s(^lero(lerma  is  most  common  in  adults,  but  may  be 
eneountiTed  between  ten  and  twenty  years  of  age,  and  the  discrete*  form 
biggins  perhaps  more  commonly  b(»fore  twenty-five  than  later  in  life.  It 
has  been  attributed  to  various  infections  fevers,  to  traumatism,  exposure 
to  cold,  rheumatism,  and  to  pretty  nuieh  every  incident  of  human  life. 
A  neuropathic  constitution  is  of  such  striking  frcHjueney  in  these  cases 

»  '^Ceiitmlblatt  f.  Chir.,"  Jan.  1(J.  1S97.         ^  *'  British  Me<!.  Jour.,"  Oct.  10,  1896. 
»  **  Ameriran  Journal,"  Veh.,  Ift97.  *  ' '  International  Med.  Mag.,"  Sept.,  1895. 

»"  British  Med.  Jour., ''June  1,  1895. 


TROPUONEUB08ES.  483 

that  it  can  not  be  overlooke*i.  Spinal  cord  and  cerebral  Icgionu  arc 
siHnetimes  ussitciatcd,  and  in  the  generalizwi  form  Raynaud's  disease  is 
a  frwiiient  cuncomitaiit.  iDsuoity  is  suiiietimss  present,  especially 
iDL-laaclioIia. 

Symptoms. — In  thi?  generaiizwl  Forra  of  sclpi-odorma  iit  first  there 
is  nsiiully  some  pain  and  aeneitivenesa  in  the  piirt  afi'ected.  This  i.i 
followed  by  an  in<liiration  and  thickening  thut  may  lie  red  and  snlTniUid 
by  vascular  stasia  and  present  blebs  and  bnllos.  On  the  broiid  snriacw 
'if  the  trunk  tlie  skin  feels  stiffened  and  brawny.  It  is  foniid  to  be 
bound  down  to  the  underlying  parts,  giviiijf 
Tve  in  the  hide-bound  descriptive  tille. 
Atniphy  ncwurs  later.  All  the  dci'iniil  stnic- 
tares  be»!ome  thinned  and  present  a  cifatri- 
cinl  appearance,  and  may  be  frlistcning  while. 
'Hie  litindti  and  face  are  especially  ati'cctod. 
The  liugets  are  reduced  i 
proportions,  and  the  bones,  i 
atrophic,  glistening  skin, 
joints  and  limits  motion 
size.  Over  the  factut  l>ones 
like  iutcgiimentii  are  tightly 
motionless,  unwrinkled  mask.  The  thinned 
lids  ean  scarcely  be  closed  over  the  sunken 
eveballs,  which  consequently  appear  unduly 
large.  The  nose  is  thin  and  U>oka  ready  to 
split  its  way  through  the  skin.'  The  ligisave 
papery  and  often  retracted, exposing  the  twtii. 
The  shortening  of  the  skin  from  the  jaw  lo 
the  clavicles  may  even  interfere  with  nio\('- 
inent  and  with  deglutition.  Every  Iwny 
prominence,  as  about  the  orbits,  cheeks, 
and  chin,  is  sharply  definetl.  The  cpi- 
tiielial  structures  are  everywhere  reduciil, 
and  nails  and  hairs  are  of  defetrtive  growili 
Sendbility  is  nut  much  disturbed,  an  a  riil< , 
but  hyperscnsitiveness  may  be  encounttTed. 

In  the  discrete  tbrm  a  local  thickening 
may  gradually  invade  the  surnmndiug  purtfi, 
but  la  limited  by  rather  sharp  borders  and 
may  be  attende<l  by  herpetic  eruptions.  Later,  it  becomes  atrophic. 
In  other  cases  a  white  atrophic  spot  appears  and  gradually  extends  over 
the  course  of  the  supplying  nerve.  It  may  thus  produce  zoster-like 
bands  ou  the  trunk  anil  stripes  dnwu  the  limbs.  The  must  common 
locations  are  the  face,  chest,  and  lower  extremities.  The  outlines  of 
these  morpheic  tracts  aud  plaques  sometimes  forcibly  remind  one  of  tlie 
cutaneous  areas  of  the  spinal  segments. 

Up  to  the  time  atrophic  changes  occur,  the  disease  may  recede  and 
the  normal  condition  be  spontaneously  established.  Several  years  are 
asually  consumed  in  the  development  of  the  disease. 
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Anatomicnlli/y  the  disease  is  marked  by  a  fibrosis  attended  or  preceded 
by  vascular  changes.  The  nerves  and  all  stnictures  within  the  atrophic 
area  equally  show  the  fibrous  proliferation. 

Treatment. — Tonics,  electricity,  hydrotherapy,  massage,  and  gen- 
eral reconstructive  measures  have  bc^en  found  of  some  benefit  in  a  few 
cases.  Of  late,  Lustgarten,  Sachs,  Bnimwell,  and  others  have  reported 
great  benefit  from  thyroid  feeding,  which,  even  in  advanced  cases,  caused 
immediate  and  gratifying  changes  for  the  better.  In  recent  cases  it 
appears  likely  to  produce  a  cure.  Whether  a  relapse  will  follow  dis- 
continuance of  the  remedy  is  not  now  certain. 


RAYNAUiyS  DISEASE. 

Iliiynaud,  in  18(52,  described  a  jKHJuliar  dry  gangrene,  especially  in 
the  extremities,  which  he  attributed  to  a  disturbance  of  the  vasomotor 
apparatus.  From  present  information  the  condition  may  better  be 
considered  as  a  genenilizetl  one,  but  with  local  exaggeration.  Naturally, 
tlie  circulatory  disturbance  is  most  apparent  in  the  extremities,  as  in  the 
fingers,  toes,  nose,  and  ears.  Raynaud  descril)ed  three  stages,  which  he 
strikingly  named  local  syncope,  local  asphyxia,  and  local  death.  The 
condition  is  usually  symmetric^il,  mav  recede  at  any  stiige  short  of 
gjmgrene,  and  usually  apjH^ars  many  times  in  succession  in  mild  degree 
before  inducing  mummification. 

Etiology. — Females  furnish  twice  as  many  cases  as  males  and  no 
ag(»  is  exempt,  tliough  most  wises  occur  between  twenty  and  forty-five. 
All  varieties  of  anemia  are  strongly  predisjK>sing  factors,  and  a  neuro- 
pathic makeup  is  almost  invariably  present  Other  nervous  diseases 
are  commonly  ass(K;iated,  such  as  hysteria,  epilepsy,  tal>es,  neurasthenia, 
myelitis,  and  insanity,  especially  acute  mania.  Urticaria,  telangiectasis, 
angioneurotic  edema,  and  scleroderma  may  be  combined-  in  the  history 
or  present  in  the  patient.  Urticaria  and  local  asphyxia  may  alternate 
in  the  same  patient.  Any  sudden  demand  upon  the  physical  strength 
or  powers  of  resistance  may  in<hu!e  the  attack.  Hxposure  to  cold  is  the 
most  (iommon  immediate  (*aus(»,  but  fright,  grief,  fatigue,  trauma,  in- 
fluenza, and  acute  infections  may  induce  it.  Some  consider  the  ultimate 
cause  of  the  angiospasm  to  be  an  auto-intoxication. 

Symptoms. — The  local  symptoms  first  attract  attention.  The 
fingers  and  toes,  less  frequently  the  ears,  nose,  and  lips,  or  a  single 
finger,  ap|X'ar  pale,  waxy,  blcKxlless,  and  glossy.  There  is  usually  a 
feeling  of  tingling,  numbnc^ss,  an<l  loss  of  sensibility,  as  in  a  fing(»r 
<H)mpressed  by  an  elastic  i)andage.  A  needle-prick  draws  no  bhxKl  and 
th(»  finger  looks  <lead  ;  hence  the  term  dif/itl  mortm.  After  lasting  a  few 
minutes  to  sevenil  hours,  this  condition,  often  attended  by  chilliness, 
nausea,  and  general  discomfort,  may  pass  oif  or  develop  the  second  stage 
of  local  asphyxia.  The  affected  part  becomes  cyanotic,  blue-black,  and 
the  anemi(»  pn»ssu re-trace  (lisa])|K'ars  veiy  slowly.  Less  commonly  the 
fingers  in  this  stage  may  puff  up,  present  a  vivid  red  color,  1x3  extremely 
hot,  and  covered  with  perspiration.     There  is  now  usually  more  or  less 
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neuralgic  i>ain  proportional  to  tlie  cyanosis.  Botli  hands  may  be  siniul- 
taueously  aflected  or  one  may  precede  the  other.  One  finger  may,  in  tlie 
second  stage,  present  the  extreme  blue-cold  cyanosis,  its  neighbor  the 
turgid,  hot  condition  or  the  white,  syncopic  stage.  li*  the  second  stage 
persists  long  enough,  several  hours  at  least,  small  blebs  appear,  raising 
the  epidermis  especially  from  the  pads  at  the  finger-tips,  ulcemtion  fol- 
lows, and  dry  gangrene  may  mummify  and  destroy  the  terminal 
phalanges  or  entire  fingers.  Small  necrotic  patches  may  form,  and, 
healing  slowly,  leave  cicatrices  to  mark  the  attack.  The  amount  of 
mutilation,  fortunately,  is  often  insignificant  in  relation  to  the  extent  of 
cyanotic  tissue.  A  hand  or  foot  that  appears  doomed  may  only  lose  a 
few  phalanges.  The  disease  may  appear  in  other  i)ortions  of  the  body, 
as  in  patches  over  the  deltoids,  inner  aspect  of  the  calves,  the  heels, 
maleoli,  nates,  cheeks,  and  on  the  abdomen,  rarely,  however,  going  on 
to  gangrene.     The  genitals  and  tongue  are  exceptionally  attacked. 

Constitutional  symptoms  rarely  default.  Intermittent  hemoglobi- 
nuria, uremia  ^  with  diminished  urea  and  a  lessened  quantity  of  urine, 
and  uremic  convulsions  are  frequently  noted.  Attac^ks  of  colic  have 
been  met  with  during  the  angiospastic  attack.  There  is  no  fever  at 
any  period  except  from  coincident  febrile  disease.  Cerebral  disturbance 
is  very  common.  ^  Irritability,  depression,  aphasia,  unconsciousness, 
ei>ma,  convulsions,  and  mania  have  all  been  notwl.  The  kidney  symp- 
toms and  the  brain  disturlmnce  are  apparently  due  to  the  angiosinism, 
which  further  shows  in  the  narrowed  retinal  arterj',  dimness  of  vision, 
occasionally  (xjcurring  hebetude,  tinnitus,  ageusia,  and  iridoplegia. 

Course  and  Prognosis. — The  attacks  are  of  variable  (luration  and 
intensity.  A  few  hours  is  usually  sufficient  for  the  local  syncope  and 
asphyxia  to  develop  and  subside,  but  ordinarily  another  exposure  to 
cold  or  the  incidence  of  any  mental  strain  <u'  physic^U  fatigue  occasions 
a  return.  When  gangrenous  clianges  have  develo])(Hl,  several  months 
are  usually  consumed  in  exfoliation  and  cicatrization,  as  the  process  is 
extremely  slow  and  healing  very  sluggish.  In  infants  the  diswise  is 
of  rapid  course  and  may  terminate  in  death  in  a  few  days.  In  older 
patients  recovery  is  the  rule,  but  uremia  may  cause  death. 

Diagnosis. — ^The  diagnosis  in  a  typical  case  is  not  difficult.  The 
caases  of  ordinary  gangrene  are  lacking,  but  nephritis  may  be  present 
in  Raynaud's  disease  of  long  standing.  Local  syncope,  folh)we<l  by 
regional  asphyxia  and  passing  away  in  a  few  hours,  C4Ui  scarcely  be 
mistaken.  Hemoglobinuria  or  retention  of  urea  greatly  assists  the 
diagnosis. 

Treatment. — The  principal  indication  is  to  improve  the  nutrition 
and  reestablish  the  general  health.  Tjocally,  during  the  attack,  the  use 
of  warm  applications  is  indicated.  Tlie  parts  may  be  wrapjnnl  in  cotton 
and  the  temperature  properly  maintained  by  artificial  heat.  Trinitrin 
and  amyl  nitrite  sometimes  give  prompt  relief.  Moq)hin,  hyp(Ml(»r- 
matically,  is  seldom  requirwl.  The  use  of  the  constant  current  has  been 
much  advocated,  but  the  warm  salt  solutions,  in  which  the  extremities 

»  Aitken.  ** Lancet,"  Sept.  2(5,  1896. 

'  Osier,  "  Amer.  Jour.  Med.  Sciences,"  Nov.,  1896. 
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are  directed  to  be  ininierHed,  probably  are  as  active  as  the  electricity. 
The  treatment  of  the  gangrene  is  surgical,  but  it  is  especially  needful  to 
wait  for  tlie  denum'^ition  line,  as  it  often  includes  comparatively  little 
of  the  threatened  extremities. 


ANGIONEUROTIC  EDEMA, 

Angioneurotic  edema,  otherwise  known  as  acute  circumscribed 
eilema,  acute  non-inflammatory  edema,  giant  urticaria,  periodic  swell- 
ing, giant  swelling,  Quincke's  disease,  etc.,  was  first  definitely  described 
by  Milton,  in  1876,  as  giant  urticaria.  Dinkelacker  and  Quincke,  in 
1882,  gjive  prominence  and  imi)ortance  to  it  under  the  above  title.  In 
1892  Collins  ^  was  able  to  assemble  seventv-five  cases  and  made  a  criti- 
cal  dig(»st  of  the  literature.  Since  that  time  numerous  instances  have 
bi»en  reporttnl  all  over  the  world.  It  is  marked  by  acute  circumscribed 
swellings  of  the  sulnuitiineous  or  submucous  tissues,  ofl«n  presents  a 
direct  heredity,  usually  appears  in  those  of  a  neuropathic  diathesis,  is 
oflen  periodic  or  nK»urrent,  and  is  commonly  attended  by  gastro-intes- 
tinal  colics. 

Etiology. — The  most  active  preflMpoHunU  are  hert»dity  and  exhaust- 
ing (conditions.  The  neuropathic  taint  may  show  itwelf  in  antecedent  or 
associated  neuroses  and  psychoses  in  the  family  or  in  the  patient,  or  by 
the  stigmatii  of  degenenicy.  This,  however,  is  far  from  being  an  abso- 
lute rule,  and  numerous  cases  giv(»  no  clue  whatever  to  the  origin  of  the 
neurotic  disturbance.  Direct  heredity  is  often  marked,  as  in  the  series 
reported  by  Osier, '-^  in  which  the  dis(»ase  nunibenKl  20  cases,  extending 
through  ^\i^  generations,  and  the*  serie.s  of  Milroy,^  showing  six  genccni- 
tions  and  22  eases  out  of  97  individuals.  Continued  mental  or 
physical  exhaustion  often  prepares  the  field  for  the  development  of  the 
vjiscular  neurosis.  Tlu;  greut<'st  number  of  cases  ap|)ear  early  in  adult 
life,  from  twenty  to  thirty-five  years  of  age  ;  but  it  has  been  noted  in 
infancy,  or  in  tlu^  markcKl  hereditary  «ises  it  may  be  congenital,  a.s  in  20 
out  of  22  crises  of  Milroy.  Both  sexes  are  affected,  but  females  some- 
what more  commonly  than  males. 

As  exritlng  raiMCin,  exposure  to  cold,  intestinal  disorders,  puln^rty, 
the  climacteric,  masturbation,  traumatism,  fright,  gri(»f,  and  the  action 
of  toxic  agents,  such  as  tobacco,  alcx)hol,  and  malaria,  have  l)een  noted 
with  considenible  fnM|ueney.  In  some  instances  the  malarial  intoxica- 
tion has  caus(»d  (|Uoti<lian  or  tertian  attiieks.  In  some  they  have  nxiurred 
evt^rj"^  seventh  or  twelfth  day.  Aside  from  such  ]>eriodicity  they  have  a 
tendency  to  develop  during  the  latter  half  of  the  night,  when  the  eircu- 
latorv  a(ctivitv  is  at  its  mininnnn.  Thev  also  show  a  seasonal  incTcjise 
in  winter  and  suiuukt,  a]>parently  tlu»  result  of  tempemtun*  ehangt« 
and  chilling  of  the  skin,  and  soni(»times  they  follow  slight  blows. 

Symptoms. — The    swellings    of    angioneurotic^    e<lema    generally 

'  '*  Amor.  Jour.  Mecl.  Rcienwi*, "  Dei*.,  1H92. 
2  ♦'  Amer.  Jour.  Me<l.  Scieiioos,"  April,  1888. 
»  *'New  York  Med.  Jour.,"  Nov.  5,  1892. 
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appear  without  warning,  and  reach  their  inaxiniuni  in  a  few  minutes  or 
in  an  hour  or  two.  The  most  usual  locations  are  the  face,  lips,  tongue, 
phar^'nx,  genitals,  and  extremities.  The  hands  are  frequently  affected. 
The  buttocks,  shins,  or  abdomen  may  be  selected.  The  swelling  is 
tense,  sharply  defined,  not  tender,  does  not  pit  on  pressure,  is  whitish 
or  pinkish,  and  rarely  marked  by  purpuric  discolorations.  It  lasts  from 
a  few  hours  to  several  days,  and  vanishes  as  rapidly  as  it  appears, 
leaving  no  trace,  or  as  it  leaves  one  locality  a  similar  swelling  may  show 
itself  elsewhere  without  symmetrical  or  anatomical  relation.  Several 
swellings  may  appear  at  once.  In  amount,  the  swelling  varies  greatly, 
but  may  attain  large  proi)ortions ;  hence  the  name  giant  swellings. 
Sometimes  nodular  swellings  as  large  as  hen-eggs  are  encountered.  There 
is  usually  a  subjective  feeling  of  tension  and  stiffness  in  the  parts,  and 
some  burning,  prickling,  or  itching.  If  the  skin  is  scratche<l,  urticarial 
stripes  and  wheals  usually  appear,  or  they  may  attend  the  attack  or 
alternate  with  it. 

The  tongue,  larynx,  phjirynx,  stomach,  and  intestines  are  sometimes 
affected  by  the  swelling,  and  local  discomfort  and  even  serious  danger 
to  life  may  result.  Dyspnea,  difficulty  of  swallowing,  intestinal  and 
gastric  colic  are  thus  induced,  and  several  cjises  have  perished  from 
the  laryngeal  occlusion.  Gastro-intestinal  symptoms  are  very  common 
and  appear  in  from  one-half  to  one-thinl  of  the  cases.  A  feeling  of 
uneasiness  in  the  epigastrium  is  followed  by  distention,  nausesi,  and 
obstipation.  Colic,  cramps,  profuse  vomiting,  and  intense  thirst  ensue. 
The  attack  terminates  with  u  colliquative  diarrhea.  There  is  often  a 
great  increase  in  the  urinary  excretion  during  the  atbick,  and  albuminuria 
and  hemoglobinuria  are  not  infrequently  encountered.  An  effusion  into 
the  joints  sometimes  takes  place.  The  attacks  may  come  on  at  various 
intervals  of  days,  weeks,  or  months,  or  with  regularity,  and  ordinarily 
between  the  attacks  the  previous  general  condition  of  health  is  regained. 
A  blow  is  sufficient  to  induce  and  loc^ate  a  swelling  in  some  cases,  and 
there  is  a  tendency  for  the  swelling  to  recur  constantly  in  the  same 
locatioas.  In  some  of  the  congenital  cases  the  swelling  is  practically 
permanent,  general  as  well  as  intestinal  symptoms  being  absent. 

Diagnosis. — ^The  diagnosis  can  present  little  difficulty  if  one  is  on 
guard.  We  must  differentiate  the  erythematous  nodosities  of  rheu- 
matism, the  persistent  blue  and  white  edemata  of  hysteria,  and  the 
edemata  of  renal  and  cardiac  origin. 

Prognosis. — ^There  is  little  danger  unless  the  larynx  be  affected, 
and  there  is  a  general  tendency  for  the  attacks  to  cease  in  advanced 
years,  though  sometimes  they  hist  for  life,  or  may  reappear  after  a  long 
interval.  If  traceable  to  inciting  causes,  the  immediate  prognosis  is 
improved.  If  dependent  upon  toxic  conditions  due  to  alcohol,  tobacco, 
malaria,  lithemic,  or  gastro-intestinal  infection,  the  pro|>er  intervention 
promises  good  results. 

Treatment. — If  the  cause  can  be  discovered  and  removed,  the 
neurosis  promptly  yields.  Otherwise  reliance  must  he  plactnl  on  those 
general  measures  which  are  fitted  to  combat  the  neuropathic  constitution 
and  build  up  the  usually  depraved  systemic  condition.     The  treatment 
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of  the  attuc-k  is  symptomatic.  Moqdiin  for  gastro-inteatiiml  crises,  heat 
and  Ctiiiiprciiisioii  t«i  the  swelling,  and  trucheotomy  or  intubation  if 
respiratory  failure  is  seriously  threatened. 


LOCALIZED  HYPERTROPHIES. 
Symmetrical  Lipomatosis. — Occurring  comnionly  in  adultii,  and 
usually  on  a  background  of  syphilis  or  alcoholism,  are  cases  manifest- 
ing localized  and  symmetrical  fiitty  deposits.  These  may  be  tender  and 
the  seat  of  spontaneous  pain  or  comjtnmtively  insensitive,  and  tlie  jMiin 
may  be  quite  insignificant. 
Their  favorite  l<K:ation  b  about 
tlie  neck,  the  diffuses  Lipoma 
den  Halxett  of  the  Germans ; 
over  the  body,  as  in  the  case 
of  Hugi^r,  wliich  presented 
twenty  syraraetrical  pairs ;  or 
on  the  extremities,  as  in  the 
case  reported  by  Matiiien,  one 
pair  over  the  tn>chanters,  one 
pair  on  tlic  inner  side  of  the 
knees.  The  adi[)osis  dolorosa 
of  Dercum  and  the  cases  of 
Peterson  and  I^ovoland  ap- 
pear to  Ix'lonjt  to  the  same 
group.  Peti;rson,  Collins, 
and  others  look  upon  the  con- 
dition as  due  to  a  rudiniontarj' 
polyneuritis,  ami  the  idea  is 
supported  by  the  conmion  his- 
torj-  of  alcoholic  addiction  or 
luetic  infectiim.  In  addition, 
sciatic  neuritis,  herpes  zoster, 
optic- nerve  symptoms*,  and 
otlicr  distinct  indications  of 
neuritic  affection  have  been 
found  ill  assot-iation.  The  local  sensitiveness,  pigmeiitarj-  disturbances, 
and  muscular  flahbiness  and  weakness  [mint  the  same  way.  In  certain 
cases  the  n-iiction  of  degeneration  and  a  wasting  of  the  thenar  muscles 
have  been  seen.  A  ncuniputhic  tendency  am  fn'quently  be  traced. 
The  condition  has  been  mistaken  for  inyjcedcma  in  instances  marked  by 
diffuse  lipomatosis,  but  the  liands,  feet,  and  face  sire  spared.  It  is  of 
interest  t4i  nmiemlKT  that  in  two  cases  a  diseased  condition  of  the  thyroid 
has  been  found  post  mortem. 

The  ill-defined  fatty  masses  are  comnmnly  spread  out  at  their 
borders  into  the  surrounding  tissues.  They  may,  however,  be  globular 
or  pyriform  and  pendent.     Their  common  location  is  subdermal. 

In  slighter  cases  discontinuance  of  the  use  of  alcohol  or  antiluetic 


Kin.  mi.— SrmnietririiL 


TROPHONEUROSES.  489 

trcatinent  has  caused  the  tumors  to  recede.  In  a^raviit<»d  cases 
medical  treatment  has  apparently  accomplished  little  or  nothing,  but 
recourse  to  tliyroid  feeding  promises  more,  in  view  of  its  effect  on 
obesity  and  the,  at  U»ast  occasional,  presence  of  disease;  of  the  thyroid 
in  these  cases.     Surgical  removal  is  sometimes  indicatini. 

TJnsymmetrical  Hypertrophies. — In  rare  instiuices,  usually  con- 
genital, and  frequently  of  neurotic  ancestry,  one  side  of  the  b(Kly  or 
one  extremity,  or  a  jwrtion  of  an  extremity,  as  a  hand  or  one  or  more 
digits,  may  be  disproportionately  large.  The  asymmetry  usually 
increases  with  the  child's  growth.  In  still  rarer  cases  it  makes  its 
appearance  afti^r  birth,  and  may  occur  at  any  time  up  to  maturity.  The 
hypertrophy  usually  involves  the  affected  i)ortions  en  viajwcy  so  that  the 
increase  in  length  is  proportionate  to  the  breadth  and  thickness.     The 


Fig.  202.— Macrodactylj :  localized  byi)ertropliy  of  a  »iug1e  finger  (Uidlon). 

principal  increase  is  usually  in  the  adipocellular  tissue,  but  the  muscles 
may  be  hypertrophic  and  uuiy  show  correspondingly  increased  strength. 
Usually,  however,  the  muscles  are  defective.  The  bones  are  simply 
enlarged.  Sometimes  the  hyjK»rtrophi(»d  })arts  are  warmer  than  their 
normal  fellows  and  may  show  incnuised  [)erspiration  and  evidenct^  of 
hyperemia.  Occasionally  there  are  pigmentary  markings.  Hemihyper- 
trophy  of  the  face  may  be  encountered,  and  Friedrei(;h  re|>orts  a  wise 
presenting  hypertrophied  left  face  and  arm  and  right  leg.  In  rare 
instances  such  localized  hypertrophies  are  seen  in  gigantism  and  acro- 
megalia. Of  their  nature  we  know  practically  nothing.  In  some 
instances  it  has  been  attempted  to  ch(»ck  the  overgrowth  by  compressing 
the  arterial  supply  and  by  the  injection  of  astringents,  but  no  good 
seems  to  have  resulted.     Enlarged  digits  may  be  amputatcnl. 
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CHAPTER  11. 
INFECTION  NEUROSES. 

The  diseases  now  teni{)orarily  groujMxl  among  the  neuroses  because 
the  essential  histological  lesions  of  the  nervous  apjHiratus  still  escape  us, 
but  due  to  the  action  of  inf(K;tions,  are  tetanus  and  hydrophobia,  tetany 
and  chorea.  In  the  two  former  the  infection  is  capable  of  exjierimental 
propagation  ;  in  the  latter  two  the  nature  of  the  poison  is  as  yet  an  infer- 
ential matter.  All  four  present  a  preponderance  of  motor  symptoms. 
Tetaiuis  and  hydrophobia  are  properly  surgical  conditions,  and  will  be 
very  briefly  outlined. 

TETANUS. 

Tetanus  is  an  acute  infectious  disease  marked  by  tonic  spasms  of  the 
voluntary  muscles,  usually  commencing  in  those  of  the  jaws ;  hence  the 
names  frifnnuM  and  lockjaw. 

Etiology. — The  disease  is  comparatively  more  common  in  hot 
climates  and  in  the  (M)lored  races  than  among  Caucasians  in  tem|)erate 
and  cold  regions.  This  may  have  relation  to  the  l)etter  pmtection  by 
footwear  and  clothing  in  the  latter  conditions.  It  si)art»s  neither  age 
nor  sex,  and  is  a  common  dise^ise  among  hoi^ses.  It  may  occur  endemi(v 
ally.  It  is  probably  always  introduce<l  tmumatically,  and  can  usually 
Ik»  traced  to  iucK'ulation  by  obj(H^ts  contaminated  by  the  ground-soil,  in 
whicli  th(?  bacillus  of  tetaiuis  rwidilv  lives.  Naturally,  the  hands  and 
feet  are  the  most  comuKm  lowitions  of  such  c(mtaniinat<Kl  abnisions  or 
more  extensive  lesions.  The  bacilhis  first  discovered  by  Nioolaer,  and 
eultivatiKl  by  Kitasjvto,  is  an  anaerobic,  drumstick-shaped,  motile  microbe. 
Culture  filtrat<^  cont4iin  tetanizing  poisons  which  are  active  when  inocu- 
lated, but  not  when  ingest<Kl.  Exj)erimental  evidence  indicates  that, 
like  strychnin,  their  action  is  mainly  upon  the  spinal  cord.^ 

Morbid  Anatomy. — The  condition  of  the  wound  presents  nothing 
chanicteristic,  and  in  the  bniin  and  s]>inal  cord  tlu»  cong(»stion,  ])erivas- 
cular  exudation,  small  hemorrhages,  and  pigmentation  of  cells  some- 
times encounter(»d  an*  neither  constant  nor  distinctive.  They  may  even 
be  lookeil  upon  jis  the  n^siilts  of  the  spasmodic  conditions  that  mark  the 
clinical  course  of  the  infi^ction.  The  sjuiu^  is  true  of  the  serous  ecchy- 
moses,  pulmonary  congestions,  and  muscular  ruptures. 

Symptoms. — From  two  to  twenty  days  or  more  after  inoculation 
the  first  symptoms  appear.  The  intensity  of  the  disease  and  its  fatality 
are  usually  in  direct  proportion  to  its  (»arly  onset.  Stiffness  of  the  neck- 
and  jaw-muscles  first  appears,  limiting  mastication,  the  movement  of 
the  tongue,  and  of  the  hend.  Malaise,  chilly  sensations,  or  rigors  may 
antedate  the  muscular  stiffness,  but  usually  do  not  attract  much  attention. 

>  Wnsserman  und  Takaki,  *' Berlin,  klin.  Wochens.,"  June  3,  1898. 
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The  muscular  spasm  increases  in  intensity  and  invades  the  face  and 
trunk.  From  the  tonic  action  of  the  zygomatic  group  the  angles  of  the 
mouth  are  retracted  in  the  characteristic  sardonic  grin  that  nncov^ers  tlie 
teeth,  and  the  jaws  can  be  only  slightly  separated  or  may  be  quite 
inmiovable.  The  head  is  then  retracted,  and  the  entire  back  may  be 
affected,  causing  rigidity,  or,  in  greater  degree,  opisthotonos.  In  some 
eases  the  trunk  is  bent  laterally  or  forward.  The  lower  extremities  are 
usually  more  affected  than  the  upper,  and  the  forearm  and  hands  are  hist 
and  least  involved.  The  muscular  spasm  is  chiefly  tonic,  but  if  the 
condition  becomes  well  marked  there  are  sharp,  short,  convulsive 
exacerbations  that  may  reach  a  most  frightful  intensity.  They  are  then 
provoked  by  the  slightest  irritation,  such  as  a  sudden  noise,  a  bright 
light,  a  touch,  the  jarring  of  the  bed,  or  any  motor  attempt.  They  may 
occur  a  few  times  a  day  or,  in  extreme  cases,  with  great  rapidity,  at 
scarcely  noticeable  intervals.  When  these  develop  they  are  attended 
by  pain  proportional  to  their  intensity  and  duration.  They  may  im{x?de 
the  thoracic  respiratory  excursions  or  induce  laryngeal  spism  and 
dyspnea  or  asphyxia.  Often  the  thoracic  or  lar)Migeal  spasm  induces  a 
hoarse  noise,  which,  taken  with  the  dist4)rted  face,  rigid  limbs,  retracted 
head,  and  opisthotonic  position,  presents  a  frightful  picture.  Profuse 
perspiration  may  be  (X^Jisioned.  Th(»  temperature  may  lx»  normal, 
slightly  increased,  or  hyperpyrexia  may  apjwar  and  ordinarily  precedes  a 
fatal  termination.     Through  it  all  the  mind  remains  unclouded. 

Varieties. — Head  tetanim  or  cephalic  Uiamis  follows  wounds  u])on 
the  head,  face,  or  neck  ;  is  usually  of  prompt  ap]>eanuice  after  the  incxni- 
lation ;  is  ordinarily  marked  by  trismus,  dysphagia,  facial  palsy,  and 
respiratory  difficulty,  a  rapid  course,  and  a  fatiil  termination.  The  mod- 
ification of  tetanus  in  this  form  a]>iwars  to  be  due  to  (jarly  jM)isoning  of 
the  medulla.  The  facial  palsy  that  fre([uently  and  the  mMilomotor  pal- 
sies that  sometimes  occur  indicate  nuclear  disturbance.  The  difficulty 
in  swallowing  gives  a  rough  resemblance  to  rabies  and  has  hnl  to  the 
term  iefamis  hydmphobieiis.  Tetanus  neonatorum  is  usually  due  to 
infection  of  the  umbilical  stump,  and  is  unknown  to  aseptic  midwifor}'. 
Puerperal  tetanus  otrcurs  in  parturients.  The  invasion  route?  is  usually 
through  the  uterus. 

Diagnosis. — Given  a  locus  of  inoculation,  the  disease  can  scarcely 
be  mistaken.  When  a  history  of  tnumia  is  wanting  hydrophobia  may 
be  suspected,  but  lacks  the  jaw-spasm  and  persistent  muscular  rigidity. 
t^rychnin  poisoning  is  a  closer  imitator,  but  has  a  more  rapid  onset,  more 
violent  and  extensive  convulsions,  trismus  is  absent,  and  relaxation 
occurs  between  the  spasms.  Tetany  affects  tlu*  hands  and  feet  mainly 
and  primarily  and  shows  a  number  of  special  reactions,  such  as  increased 
electrical  excitability  and  Trousseau's  sign.  Hynivria  may  imitate? 
tetanus,  but  ordinarily  gives  a  hysterical  history-  and  prescMits  the  stig- 
mata of  the  neurosis.  It  also  usually  ap])ears  sud(l(»nly  after  a  hyster- 
ical (»onvulsion,  suddenly  disappears  and  nvurs,  and  lacks  the  nuchal 
rigidity  and  mental  clearness  of  tetanus.  Bacteriological  (winni nation 
of  pus  from  wounds  may  make  or  confirm  th<»  diagnosis. 

Prognosis  is  always  grave  and  the  mortality  is  over  eighty  per  cent. 
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Cases  appearing  before  the  sixth  day  usually  die ;  those  ap|)earing  after 
the  twelfth  day  are  likely  to  recover.  Death  results  from  apnea  and 
heart-strain.  Favorable  indicsitions  are :  late  onset,  limited  muscular 
spasm,  absence  of  respiratory  and  nuHlullary  symptoms,  infrequency  of 
convulsions,  normal  temperature,  and  ability  to  receive  and  assimilate 
nourishment. 

Treatment. — If  the  wound  of  entry  for  the  tetanus  infection  is  in 
an  unhealthy  staite,  surgical  measures  of  local  disinfection  are  always  in 
order,  and  usually  consist  of  scraping,  cauterization,  and  the  employ- 
ment of  active  germicides.  Ijambert  ^  believes  that  hydrochloric  and 
carbolic  acid  together  furnish  the  best  local  application.  It  often  liap- 
p(»ns  that  the  infection  atrium  is  completely  healed,  and  even  early 
cauterization  seems  to  be  of  doubtful  assistance  in  checking  the  disease. 
The  general  management  is  of  prime  importance.  The  patient  should  be 
secluded  in  a  darkened  room  and  everj'  possible  excitation  be  prevented. 
Alimentation  should  be  carefully  maintained  by  easily  digested  fluid 
foods,  and,  if  nect^ssary,  by  the  use  of  the  nasal  tube  or  by  rectal  injec- 
tion. Sedative  drugs  and  antispasmodics  are  indicated,  and  various  ones 
have  cures  credited  to  them.  Chloroform  and  nitrite  of  amyl  are 
useful  to  mei»t  the  convulsions.  Chloral,  bromids,  morphin,  calalmr 
bean,  and  curare  are  advised,  but  must  Ihj  used  with  a  free  band  or 
omitted  entirely.  Hot  Iwiths  sometimes  act  most  soothingly.  Active  arti- 
ficial respiration  is  required  in  case  of  dyspnea  and  threatened  asphyxia. 
Immunization  of  late  years  has  bwn  attempted  by  the  use  of  the  anti- 
toxins introduced  by  Tizzoni  and  Catani.  They  have  been  found 
pra('ti«il  and  reliable  in  animal  exjwriments.  There  is  much  diversity 
of  oi)inion  reganling  their  value  in  human  tetanus.  Kneass,^  from  a 
bibulatiim  of  sixty-one  cases  treated  by  t(»tiuuis  antitoxin,  finds  an  insig- 
nificant advantage  over  the  older  medi(^inal  methods,  and  Berger,  Koux, 
Yandell,  and  otiiers  are  of  the  same  opinion.  Ljunbert  ^  states  a  mor- 
tality of  thirty-seven  per  cent,  under  the  antitoxin  in  acute  cases  devel- 
oping witbin  eiglit  days  of  the  infection.  It  is  not  unlikely  that  the 
antitoxins  will  be  so  nnu^h  improved  as  to  give  better  and  more  reliable 
results,  and  thev  can  not  well  be  omittcKl  in  the  treatment  of  this  disease. 
To  be  of  much  value  they  must  Iw  exhibited  early.  At  present,  metlic- 
inal  prejMirations  are  imperatively  demanded. 


HYDROPHOBIA. 

Hydrophobia  is  an  acute,  infectious  dis(»ase  of  carnivorous  animals, 
transmissil)le  to  man  and  to  other  animals  by  inoculation.  It  is  also 
known  Jis  rabiea  and  hfHsa,  The  inoculating  animals  usually  are  dogs 
or  wolves,  but  the  cat,  skunk,  and  even  ix)ultry  may  carry  the  disease. 
The  exact  nature  of  the  poison  is  unknown.  It  undoubtedly  is  a  living 
contiigium.  The  disease  is  nire  in  this  country,  but  seems  to  be  growing 
more  (common  in  the  f^astern  Stiites,  and  almost  invariably,  in  man,  is  the 

*  **  Amer.  Jour.  Me<l.  Sciencea,'*  Anp.,  1897. 

»  '*  Jour.  Am.  Med.  Association,"  July  18,  1896.  •  Loe.  ciL 
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result  of  bites  by  rabid  dogs.  lu  North  Germany,  where  thcj  muzzling 
of  dogs  is  rigidly  enforced,  the  disease  is  almost  unknown.  It  is, 
therefore,  in  civilized  countries  a  preventable  disease. 

Morbid  Anatomy. — ^The  nervous  system  frequently  shows  lesions, 
but  these  may  be  completely  lacking  and  to  some  extent,  when  present, 
are  secondary  to  the  disease,  following  the  spasms,  dyspnea,  and  cardiac 
failure.  They  consist  essentially  of  vascular  disturbances :  dilatation, 
perivascular  leukocytal  infiltration,  ante-mortem  intravascular  clots,  and 
minute  hemorrhages.  Such  clianges  are  most  frequently  encountered  in 
the  cortex  cerebri,  the  medulla,  and  cord.  According  to  Growers,  they 
are  most  intense  in  the  neighborhood  of  the  pneumogastric  and  hypo- 
glossal nuclei.  The  perivascular  infiltration  in  this  locality  may  be 
intense  enough  to  suggest  miliary  abscesses.  The  sjdivary  glands  and 
kidneys  freijuently  show  a  similar  infiltration  and  the  mucous  membnuie 
of  the  pluirynx  and  larynx  is  commonly  congested. 

Symptoms. — Lumibaiion  requires  a  variable  jKTiod  of  from  two 
weeks  to  six  months,  and  there  are  rej>()rtcK.l  cases  occurring  twelve  and 
even  eighteen  months  aftt>r  inoculation,  the  virus  having  remained 
dormant.  The  ordinary  incubation  j)eri(Kl  is  six  w(»eks  to  two  months. 
The  length  of  incubation  time,  according  to  Ilorsley,  is  modifietl  by  a 
number  of  factors :  (1)  It  is  shorter  in  children  than  in  adults.  (2) 
Wounds  of  the  face,  neck,  h(»jid,  and  hands,  and  the  unclothed  jmrts 
are  especially  dangen>us,  and  the  disease  then  develops  promptly.  (3) 
Punctures  an?  the  most  dangerous ;  lacerations  are  serious  in  pn)portion 
to  their  extent.  (4)  The  bites  of  rabid  animals  are  serious  in  this  ortler : 
Wolf,  cat,  dog,  and  other  animals.  About  fifteen  jx*r  cent,  of  the  ptTsons 
bitten  by  dogs  known  to  be  rabid  develop  hydrophobia. 

Rabies  varies  in  intensity  in  both  animals  and  man.  In  eases  of 
great  severity  paralytic  features  develop  early,  there  is  little  excitement, 
and  death  promptly  superv^enes.  When  the  ]>oisoning  is  less  profound, 
the  disease  runs  a  hmger  course,  and  presents  a  jMiriod  of  great  motor 
and  cerebral  excitement.  In  man  the  invfMon  of  the  disease*  is  fr(»- 
quently  marked  by  irritation  about  the  wouu<l,  with  pain  or  numbness. 
Usually  there  is  headache,  depression,  loss  of  apjwtite,  irritability, 
sleeplessness,  and  anxiety.  The  pulse  and  temperature  may  be  slightly 
increase<l.  Bright  lights,  noises,  and  slight  ex<Mtement  of  any  sort  are 
shunneil  owing  to  the  increascnl  sensibility.  Stiffness  of  the  throat- 
muscles  and  difficulty  in  swallowing  are  noticed.  A  period  of  r,rrife)n4>nt 
then  usimlly  deveh)ps,  when,  in  rare  instances,  the  central  apparatus  may 
be  overwhelmed  and  the  paralytic  form,  with  ascending  paraph^gia  and 
heart-failure,  terminates  the  («se  within  a  companitively  few  hours.  In 
the  excittnl  jxjriod  there  is  great  motor  restlessness  and  hypersensibility  : 
sjKisuLs  affwting  the  throat  are  induced  by  any  fictitious  stimulus,  and 
swallowing  becomes  impossible,  so  that  fluids  are  shuimed,  and  the  sight 
of  them  may  even  become  unbearable ;  hence  the  name,  hydrophobia. 
Noises,  lights,  a  breath  of  air,  may  provoke  the  spasm  ;  an<l  it  may 
involve  the  larynx  and  thonix,  prcxlucing  dyspnea,  cyanosis,  and  an 
alarming  asphyxia  that  even  tnicheotomy  may  fail  to  relieve.  Th<» 
respiratory  and  deglutition  spasms  are  ofttm  attende<l  by  hoarse  sounds 


494  NEUBOSES. 

and  jKiculiar  noi.sc»s,  that  have  been  thought  by  excited  laymen  to 
resemble  tlie  barking  of  dogs.  Saliva  aeimnmlates  in  the  mouth  or 
drules  from  it«  corners,  partly  from  an  increased  secretion,  but  mainly 
from  difficulty  in  swallowing.  Hallucinations  and  delirium  are  fre- 
quently present,  but  the  mind  may  be  quite  clear  and  the  jiaticnt  quiet 
between  the  jwroxysms.  The  temj)erature  commonly  ascends  to  100® 
or  103°,  but  the  disease  may  be  afebrile  throughout.  The  sjiasms 
gradually  become  wide-spread  and  tetanoid,  but  rarely  affecting  the 
jaw  and  face,  and  relaxation  occurs  in  the  intervals.  After  one  to 
three  days  they  are  followed  by  the  paralytic  periml,  and  spasms  no 
longer  occur.  An  ascending  |mraplegia  is  commonly  presented.  Quiet, 
stupor,  and  roma  follow  ;  the  heart's  action  b(»comes  greatly  wwJcened, 
and  death  follows  syncojK.*. 

Diagnosis. — The  dijignosis  of  a  well-develojK'd  ease,  with  motor 
excitement  and  a  history  of  a  bitii  by  a  rabid  animal,  can  l)e  readily 
ma<le.  We  have  to  exclude  tefanm,  in  which  then*  is  usually  »  ver\' 
rec^'ut  trauma,  mastiiaitor}'^  spasm,  constant  rigidity,  and  little  or  no 
difficulty  in  swallowing.  lyyMHophobin  is  a  hysterical  (condition  occur- 
ring in  a  neurotic,  and  is  a  variety  of  hyiKx^hondriasis  with  the  fixed 
idea  of  mbi(\s.  The  attacks  that  occur  are  hysterical  exaggerations  of 
the  n(»wspa}K»r  accounts  of  rabid  jwitienls,  and  such  cases  can  usually 
be  deciphered  by  the  concomitant  indications  of  hysteria.  Every  such 
case  should,  however,  be  earefuUv  watched  if  it  is  reasonably  certain 
that  the  patient  has  been  bitten  by  an  animal  susj)ected  of  mbies.  In 
every  case  it  is  also  im|M)rtant  to  diagnose*  the  condition  in  the  alleged 
rabid  animal,  and  this  ran  be  done  with  certainty  if  inoculation  exi>eri- 
ments  can  be  made.  In  ease  of  a  bite  by  a  dog,  the  animal  should  be 
placed  under  observation,  if  jK)ssible,  and  not  destroyed.  The  saliva 
being  highly  jKHsonous,  a  little  of  it  may  be  inoculate<l  into  the  dura  of 
a  dog  or  rabbit,  and  pn»cise  results  obtained.  In  dogs,  the  jwralytic 
form  of  rabies  is  the  most  common,  the  furious  form  exceptional.  The 
early  symptoms  in  tlu;  dog  consist  of  <lullness,  irritability,  and  surliness, 
the  bark  becomes  metallic,  f(MHl  is  negl<H^ted,  but  bits  of  wo<k1,  dirt,  and 
other  indig(»stil)l(»  articles  an*  sometim(»s  swallowed.  If  furor  develop 
the  dog  runs,  snapping  at  everything  in  its  way,  esj)ecially  attacking 
other  dogs.  Chihlren,  being  unaware  of  danger  an<l  less  able  to  escape, 
are  mon*  fn^piently  bitten  than  adults.  After  a  day  or  two,  or  a  few 
hours  only  in  some  cases,  ])aralytic  symptoms  set  in.  The  animal  be- 
(M)mes  uncertain  on  its  legs,  the  hinder  limbs  give  way,  and  the  pandy- 
sis  becomes  geM(»nd,  ending  in  death.  The  <»xcit(Kl  stage  is  conunonly 
transient,  and  panilytic*  (Muiditions  prom])tly  develop. 

Treatment. — An  inoculated  wound,  or  one*  recently  susi^cted, 
should  be  tnnitiHl  locally,  at  the  first  jM^ssible  moment,  by  thorough  cau- 
terization, or  excision,  if  practicable.  The  us(^  of  a  ligature  above  the 
wound  when  on  an  extnnnity,  suction,  and  free  bleeding  are  also  of 
value.  The  actual  (cautery,  a  l:unch  of  burning  matches,  strong  carl)olic 
or  nitric  acid,  mav  i)e  usikI.  Imviunization  by  Pjisteur's  method  is  now 
])nictical)l(»  in  most  large  cities.  The  sooner  it  is  undertiiken,  the  morc» 
successful  it  is  likely  to  be.     Ix*ss  than  one-half  of  one  per  cent,  of  all 
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cases  treated  in  this  way  liave  died  of  rabies.  When  liydrophobia  de- 
velops in  man,  about  the  same  treatment  is  required  as  in  tetanus. 
There  is  no  danger  to  attendants,  and  no  case  is  on  record  where  tlie 
disease  has  been  transmitted  from  man  to  man.  Forcible  physical  con- 
trol is  practically  never  needed.  If  food  and  drink  can  be  swallowed, 
it  should  be  freely  given,  but  rectal  alimentation  is  usually  required. 
Chloroform,  bromids,  morphin,  and  sedatives  are  palliative  only. 
The  disease  is  invariably  fatal. 


TETANY. 

Tetany,  or  tetanella,  is  marked  by  peculiar  tonic,  bilateral,  parox- 
ysmal, muscular  contractions,  commencing  in  and  usually  confined  to 
the  extremities,  and  presents  an  increased  mechanical  and  electrical 
excitability  of  the  nerves.  It  may  occur  in  epidemics,  is  endemic  in 
many  places,  and  commonly  develops  on  a  background  of  malnutrition. 

Etiology. — It  occurs  most  frequently  before  twenty  and  practically 
never  after  fifty  years  of  a^e.  Both  sexes  are  affected,  males  more  fre- 
quently before  adult  life,  females  more  commonly  thereafter.  In  Paris, 
Berlin,  Prague,  Vienna,  and  in  Syria  it  may  be  considered  endemic,  and 
epidemics  of  it  have  been  noted  in  these  places,  and  in  schools  and  garri- 
sons. In  the  neurologitsil  clinics  of  Berlin  ^  tet^my  furnishes  one  per 
cent,  of  all  cases.  In  Vienna  seven-tenths  of  one  per  cent.  It  appc^ai^s 
most  commonly  from  January  to  May.  In  America  it  is  com|>aratively 
rare.  Predisposing  causes  include  nearly  every  variety  of  depraved 
nutrition.  Sarbo,^  from  an  extensive  review  of  the  causes  of  tetany, 
asserts  that  impaired  nutrition  is  the  only  common  factor.  Of  most  im- 
portance are  chronic  gastro-intestinal  disorders,  especially  gastric  dilata- 
tion, with  hyperacidity,  fermentative  diarrhea,  and  chronic  constipation. 
Rickets  is  a  very  common  accompaniment  in  children.  Cassel  ^  found 
it  in  58  out  of  60  cases.  It  may  follow  acute  infectious  and  septic  pro- 
cesses, or  appwir  during  pregnancy  or  lactation.  Enucleation  of  the  thy- 
roid has  been  followed  by  tetany  in  a  considerable  pro[K)rtion  of  cases. 
Billroth  and  Wolfler  reported  19  cases  of  tetany  in  a  total  of  12;i 
thyroidectomies.  There  is  a  certain  relation  between  tetany  and  myx- 
edema, which  may  concur  in  a  given  case.  If  about  one-fiflh  of  the 
thyroid  is  spared,  tetany  does  not  appear,  according  to  von  Eiselberg. 
As  excUing  causes  of  the  paroxysmal  attacks,  exposure  to  cold  and  emo- 
tional disturbances  are  often  active,  as  are  overexertion,  exhaustion, 
acute  diarrhea,  and  vomiting.  The  administmtion  of  ergot,  chloroform, 
and  alcohol  has  caused  them  to  appear,  and  they  may  be  induccnl  by 
mechanical  irritation  of  the  nerve-trunks  and  bloixl- vessels,  in  the 
manner  to  be  described  later. 

The  epidemic,  endemic,  seasonal,  remissive,  and  toxic  features  of  the 
disease  point  very  stn^ngly  to  the  activity  of  some  zymotic  agent,  but  as 
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yet  it  has  escaped  detection.  Oddo  ^  suggeete  that  it  may  only  be  active 
in  the  pre^'iiw  of  some  iij>ecial  fonii  of  pervcrtcKl  digestion.  The  vul- 
nenibU'  ]K)rtion  of  the  nervous  system  apftcara  to  be  thu  spinal  and  bul- 
bar gniy  and  tlic  periphcnil  nerves.  Morbid  aHoiomical  changes  are  not 
constant,  thoufrh  BU|!^;estivo.  Cloudiness  and  swellings  in  the  anterior 
hornH  liave  lieen  noted  by  Weiss  and  by  IJaroin*;  and  Cervasato.  Tlic 
clinical  nianifcKtatiiins  nminly  fall  within  tlie  doniuin  of  tlie  lower  motor 
neuron  n. 

Symptoms. — Tho  first  thing  to  attract  tlie  jnitieut's  attention  is  the 
develiipnieiit  of  ttjMiKmodic  stiffness,  usually  tirst  apfiearing  in  the  fingers 
and  wrists.  After  tlie  recurrence  of  several  attucks  adults  sonictimes  rec- 
ognise in  malaise,  headache,  (lepres»ioD,  and  general  pains,  premonitions 
of  the  on-coming  rigiditiiii.  The  attacks  are  initiated  by  a  feelinfj;  of 
prickling,  numbness,  and  some  local 
pain.  The  sjKism  comes  on  slowly  and 
iitcrt^ses  gradually  in  intensity,  acc^mi- 
panied  by  growing  discomfort  and  (uin 
in  the  mu^wles.  There  urc  no  mental 
features  attributable  to  tetany.  The 
s]Hisms  Ixigin  peripherally  in  the  fingers 
^  and  toes,  and  advance  toward  the  trunk. 
Onlimirily,  tiiey  are  limited  to  the 
linit)s,  and  mainly  affect  the  parte  bc- 
I  the  elljowa  and  knees.  The  upper 
-^'  extremitii<s  may  alone  be  invaded.     In 

y  MJ  '  other  cases  the  tunic  sjmsm  reaches  the 

^    /y*    Jr  riKrts  of  the   limits   and  invades    the 

u'l^W  ^y  trunk,  and  may  involve  all  the  body- 

^^^Jf  muscles  in  very  severe  caHCt>.     Retrac- 

™^^^Jr  tion  of  the  licad  and  strabismus  are 

seldom  encountered.     The  contraction 
is  tonic  in  character  and  usually  per- 
ifiHir'''i.hrw7'"''h'i^"'ri«r''  '""'^iy'     sistent   during   the    attack,    but    may 
iH»itiun .,( hniiJ,  Bi>iL  hvi.  intermit.     The  attack  may  last  fn>m  a 

few  minuttM  to  many  liimrs  and  occur 
several  or  nnmy  times  daily.  Attacks  may  cense  for  intervals  of  days, 
wtH'ks>  or  mcmths,  and  then  nyippi-ar,  but  if  latent  tliey  can  be  provokwl 
in  the  intervals  by  n])pn>priate  mani])ul:itiini. 

Th(!  {}(>sitions  and  attitu<les  ejiiise<l  by  the  s|)asnis  of  tetany  are 
strikingly  peculiar.  Onlinarily,  the /(('«!(/»  an^  rolk-d  into  the  cone-sha|H- 
of  the  ai-eoiiclicur,  the  digits  flexed  at  the  metiiearjial  joints  and  rigidly 
<'xtended  at  the  interiKMlal  articulations,  the  thenar  and  liypotlienar 
eminences  ajipiitximiitcd.  The  ^rr\>4  may  also  \v>  fieNe<l  and  the  hand 
dr.iwn  to  tlic  ulnar  side.  I^e^s  commonly  the  fingers  and  wrists  arc 
exienileil,  or  the  hand  may  1«'  made  into  a  fist  grasping  the  thumb,  or 
th(^  llmmb  may  |)nitrudc  between  the  index  or  middle  digitt;.  In  cases 
of  severity  tlie  i-llifiirx  an-  flexed  and  a<kluct<tl  strongly  again.st  the  Iwdy. 
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The/«!^,  when  affected,  present  a  forced  equinovarus  position,  with  flexed 
and  sometimes  overlapping  toes.     In  extreme  ciisc»s  tliere  is  flexion  at 
the  knees  and  hips.     The  muselea  of  the  forearms,  legs,  hands,  and  feet 
are  tense,  finn,  and  often  sensitive.    Voluntary  movements  in  the  jiarts 
are  impossible,  and  passive  motion  causes  pain.     When  the  spasm  in- 
vades the  trunk,  intercostal,  abdominal,  and  spinal  rigidity  may  ap[x»ar 
aod  brecUhing  be  impeded.     In  rickety  children  lanjmjmnm  drididm  is 
not  uncommon ;  in  adults  laryngeal  spasm  constitutes  a  serious  compli- 
cation.    In  rare  instances  spasm  in  the  nwk-musch^s  draws  down  the 
chin  and  the  angles  of  the  mouth,  and  has  even  produced  fatal  com- 
pression of  the  air-passages.     Ordinarily,  the  face  escajKJs.     Thora(^ic 
a.nd  diaphragmatic  rigidity  may  induce  aspkyxia  and  even  death.     The 
^phinclers  may  be  tonically  contracted,  inducing  obsti])siti()n  and  anjisarc^i, 
x&coording  to  Oddo  and  Sarles,^  who  also  noteil  indican  in  the  urine, 
due  to  intestinal  fermentation,  and  confirmed  Weiss'  observations  of  the 
liypertoxicity  of  the  urine.    The  electrical  and  mechanical  irritability  of 
^e  motor  nerves  is  peculiarly  incrtntsed.     If  pressure  l)e  made  over 
the  median  or  ulnar  nerves,  the  sjmsm  in  the  hand  is  increased,  or 
during  its  absence  is  provokeil.    Pr(»ssure  over  the  brachial  artery  may 
have  the  same  effect.    This  is  known  as  TrouHseaiCs  m/Hy  and  is  practi- 
cally pathognomonic.    Gentle  tapping  on  the  nerves,  as  with  a  [yercussion 
hammer,  has  the  same  effect.    Chvostek  disctovered  that  the  facial  nerve 
could  be  aroused  in  the  same  manner,  causing  a  facial  contortion  exactly 
limited  to  the  distribution  of  a  branch  or  of  the  entire  nerve,  depending 
tipon  the  location  of  the  blows — Chvoatek^H  slcpu    Erb  first  described  a 
I  Peculiar  exaltation  of  the  eU^ctrical  excitability,  esj)ecially  to  the  galvanic 
Ciurrent — Erb^s  plverwmenon.    A  single  cell,  giving  but  one  or  two  milli- 
«mmperes  of  current,  may  be  sufficient  to  provoke  sharp  contractions,  and 
siQodal  o{Kjning  tetanus  (A.  O.  Te.)  is  found   in   this  disease  alone. 
Sarlx)  has,  in  a  single  case,  noted  the  myotonic  reaction  in  the  triceps,  a 
xes|)onse  that  was  considert^d  confined  to  Thomsen's  disease.     It  con- 
sists of  {>ersistent  contraction,  lasting  some  moments  after  cessation  of 
the  current.     The  faradic  responses  are  also  acc^entuated  in  most  cases, 
but  may  remain  about  normal.     Pressure  upon  the  nerves  is  more  tlian 
ordinarily  painful,  and  rea<lily  induces  jwrsistent  paresth(»sia  in  their 
cutaneous  distribution.     The  tapping  that  (suises  sj>asm  also  induces 
pain.     Eilemn  of  the  hands  and  feet  and  hx-iilized  jx^rspiration  mny  be 
encountered.     The  temprmture  may  Iw  noruial,  l)ut  is  often  elevated,  as 
might  l>e  expected,  in  the  gjistro-intestinal  w\s(»s,  and  snl)normal  in  the 
ariiyroidal  state.     Auditory  and  optic  symptoms  and  trophic  changes  in 
the  mus(!les  are  found  only  as  accidents.     ()bje<*tively,  ciifn neons  ,sn}i<i^ 
hilitff  is  normal  and  the  refli'xes  an*  unchange<l  except  wlien  inhibit(»(l  bv 
the  spasmodic  state  of  the  muscles. 

Course. — The  great  majority  of  cases  run  a  mild  (M)urse  to  recovcTv 
in  a  few  ww^ks,  esjwcially  if  the  underlying  caus<»  can  b<»  removed,  but 
when  tetany  develops  on  gjistric  dihitation  or  chronic  catarrhal  enteritis  it 
is  likely  to  have  a  protracted  course.     Appearing  generally  when  the 
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organism  is  already  depressed  by  malnutrition^  it  may  be  a  formidable 
complication,  and  in  tlie  severe  eases,  where  the  spasms  invade  the  trunk 
and  implicate  the  respinitory  apparatus,  death  by  asphyxia  may  result 
In  pregnancy  it  is  likely  to  be  mild  and  usually  terminates  promptly 
after  delivery,  but  parturition  may  cause  very  severe  exacerbations  of 
the  attack.  The  lactational  cases  are  usually  manageable  if  the  child 
be  weaned  and  the  nutrition  of  the  patient  reestablished.  Tetany  in 
the  athyroidal  state  is  frecjuently  fatal ;  it  may  be  iiermanent  and  exc^»|H 
tionally  it  yields  to  thyroid  feeding,  (^nly  when  Trousseau's  and 
Chvostek's  signs  fail  (;an  the  disease  l>e  considered  at  an  end.  In  fatal 
crises  the  spasms  increase  in  frequency,  distribution,  and  intensity,  and 
asphyxia  destroys  the  |mtient,  but  death  in  tetany  is  more  commonly 
the  result  of  the  underlying  disease. 

Diagnosis. — ^The  diagnosis  is  ejisy  if  the  chanicteristic  sjiasms  are 
accompanied  by  the  mechanical  and  electrical  overt»xcitability  of  motor 
and  si'usory  nerves.  We  have  to  exclude  Manuny  in  which  the  s|)asnis 
conmience  with  stiffness  in  the  masseters  which  does  not  subside  in  the 
intervals  between  the  sj)asms.  It  is  also  marked  by  nuchal  rigidity  and 
great  general  irritability.  In  tetanus  the  spasm  is  propagat<»d  toward 
the  extremities,  usually  sj)aring  the  hands ;  in  tetany  it  is  centripetal 
and  usually  logins  in  tlie  hands.  The  phenomena  of  Trousseau, 
Chvostek,  and  Erb  are  absent  in  tetanus.  Hysteria  also  lacks  these 
s(KK;ial  signs  and  has  its  own  stigmata.  Meningitis  may  be  mistaken  in 
infants,  but  presc»nts  none  of  the  special  signs  of  tetany. 

Prognosis. — The  ]>r<)gnosis  is  usually  gocxl,  but  hangs  upon  the 
nature  and  manag(»ability  an<l  the  underlying  cause.  It  is  unfavorable 
in  projiortion  to  tlie  extent  and  degree  of  mahiutrition  present  It  is 
grave  in  the  atliyroidal  castas,  wliieh  present  a  mortality  of  alwut  eighty 
JKT  cent.  A  temh'ney  t^)  recurrence  upon  renewal  of  the  predisposing 
state  is  marktHl.  Thus,  some  wom(»n  present  tetany  in  several  successive 
pregnancies,  and  exac(Tbations  of  the  pr(Klis]X)sing  ga.stro-intestinal  state 
may  incite  a  return  of  the  t(»tany.  Extreme  severity  of  s|msms,  involve- 
ment of  the  respiratory  a])paratus,  intense  manifestation  during  labor, 
and  cerebral  symptoms,  as  in  uremic  eases,  an*  of  serious  imjK)rt. 

Treatment  must  be  <lirected  to  the  removal  of  the  underlying  eatistd 
sfaiCy  but  it  is  rarely  necessary  to  interrupt  pregnancy.  Rickets,  gastric 
dihitaticm,  intestinal  catarrh,  intestinal  panisites,  and  lactation  hav(»  their 
several  indications.  Hygienic  and  sanitir}-  conditions  must  Iw  atten- 
tively studied.  The  Hpasnis  are  (^)iitr()ll(Hl  by  quiet,  rest,  and  warm 
baths.  Broinids  and  chlonil  are  useful  in  the  interval,  but  morphin, 
and  (iven  chloroform,  may  be  rw|uiiXHl  for  the  attack.  When  this  coin- 
cides with  labor,  the  birth  must  be  hastemHl.  Chloroform  must  be  use<l 
witli  circumspection,  as  it  may  provoke  laryngcjil  spasm,  as  may  also 
the  employment  of  the  stonrach-tui)e  in  gjistric  cases.  In  the  athyroidal 
cases  thyroid  fi^eding  sometimes  gives  relief,  but  can  not  be  relied  u{)on. 
The  administration  of  thyroids  in  otiier  «ises  may  also  be  tried.  Mass- 
age,  ele(»tricity,  and  jxissive  movements  must  be  avoided,  as  they  usually 
intensify  the  sjmsms  wlu^n  pr(»s(»nt,  and  pn)Voke  them  if  absent.  A  hot 
s[X)nge  over  the  larynx  may  relieve  laryngcid  spasm,  but  tracheotomy 


INFECTION  NEUROSES,  499 

may  be  required  in  rare  instances.  (Mdo  ^  attaclies  much  value  to 
the  eontinuous  use  of  calomel,  which  corrects  the  gastro-intestinai  fer- 
mentation and  expels  toxic  substances.  Dietetic  regulations  are  often 
of  the  first  importance. 

CHOREA. 

It  is  desired  to  limit  the  term  diort^a  to  a  definite  morbid  entity. 
The  choreiform  features  of  hysteria  which  mark  epidemics  of  St.  Vitus' 
dance,  the  hereditary  chorea,  and  the  so-called  chorea  major  of  Hunt- 
ingdon, the  electric  chorea  of  Dubini,  habit  chorea  or  the  maladie  de^s 
tictf,  and  the  various  forms  of  myoclonus  should  l)e  carefully  distin- 
guislunl  from  minor  chorea  or  the  choreji  of  Sydenham,  with  which  we 
are  now  to  deal.  It  is  commonly  called  St.  Vitus'  ilance,  but  that 
term  may  better  Ik?  reserved  for  the  hysterii^l  forms. 

"Chorea,"  judicially  says  Osier, ^  "  is  an  acute  disease  of  childluxxl, 
rarely  of  adidts  and  of  the  aged.  Chanicterizwl  by  irregular,  involun- 
tary movements^  a  variable  amount  of  physical  disturbance,  and  asso- 
ciated very  oftien  with  arthritis  and  endocarditis.  The  iliseiLse  is  usually 
coasidered  as  a  neurosis,  but  the  clinical  cliaracters  of  the  severe  cas(.»s 
and  the  frequent  heart  and  joint  complications  have  suggested  to  many 
recent  writers  that  it  may  be  due  to  a  specific  poison." 

Etiology. — Predisposing  Causes — Sex. — Girls  are  affected  somewhat 
more  than  twice  as  frecjuently  as  l)oys,  and  the  disproportion  becomes 
even  greater  after  puberty.  The  vast  majority  of  cjises  develop  betwwn 
five  and  sixteen  years  of  age.  Chorea  is  comparatively  rare  before  the 
fourth  year.  The  reporte<l  congenital  easels  are  usually  mistaken  in- 
stances of  organic  cerebral  disease.  After  twenty  the  disease  is  most 
rare,  but  may  appear  in  advanced  years.  It  is  somewhat  more  common 
in  unhygienic  and  cramped  conditions  of  life,  and  hence  in  urban  com- 
munities, but  spares  no  social  grade  or  locality.  Chorea  is  extremely 
rare  in  the  dark-skinned  races  on  this  continent.  Negroes  and  Indians 
of  full  blood  are  verv  sehlom  affected.  The  seasonal  relations  of  the 
disease  are  most  interesting.  Acconling  to  Lewis,  the  freciuency  of 
chorea  reaches  its  lowest  curve  in  Noveml>er,  but  rises  rapidly  in  De- 
cember, remains  stationary  in  January  and  February,  mounts  still 
higher — to  its  acme — in  March,  falls  in  April,  again  rises  in  May,  and 
then  gradually  declines  to  its  November  starting-]H>int.  This  trace  cor- 
responds with  that  of  rheumatism,  the  general  amount  of  sickness,  and 
climatic  vicissitudes.  The  neurotie  make-up  plays  a  distinct  pre<.lis|>osing 
n>le,  so  that  we  learn  to  expect  a  history  of  various  neu reuses  and  psy- 
chosi»s  in  the  family,  and  of  "  nervousness  "  in  the  ]>atient.  Choreics 
commonly  show  some  of  the  s(vcall(Hl  stigmata  of  degonenicy  and  often 
give  a  history'  of  pavor  n<X!turnus,  enuresis,  infantile  convulsions,  febrile 
deliriums,  impressionability,  and  mentid  precocity.  It  is  not  rare  to 
find  that  the  mother  has  had  chorea. 

Inciting  Causes. — Fright ,  worn/,  especially  at  school  ;  mental  shock  and 
drain  generally,  and  overstudy  particularly,  arc  fre([uently  alleged  in- 
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citing  causes,  but  on  close  analysis  sometimes  have  little  significance. 
Very  frequently  tlie  early  mental  and  even  motor  symptoms  of  the 
disease  and  of  rheumatism  will  be  found  to  have  antedated  the  psychic 
tnuima  that  preeipitatt^  the  clioreic  storm.  Imitation  plays  a  most  in- 
significant, if  not  entin^ly  negative,  r()le.  A  case  of  true  chorea  in  a 
school  or  home  for  ciiildren  may,  however,  start  an  epidemic  of  hys- 
terical 8t.  Vitus'  dance,  or  of  liysttirical  rhytlimic  spasms.  Hysteria 
may,  indeed,  ape  chorc^a  to  the  minutest  detiiil,  and  they  may  be  associated. 
Trauinatima  can  not  be  dissociatt^d  from  mental  shock,  and  [larents 
always  assiduously  seek  for  some  such  incident  and  cause.  Its  real 
value  as  an  etiological  factor  is  difficult  to  estimate,  but  seems  slight, 
and  often  the  |)iirticular  injury  is  but  one  of  the  insignificant  mishaps 
of  every-day  life  in  childho(Kl.  litjlex  irriUitUm,  prominently  urged  by 
the  older  writc^rs,  arising  fnmi  the  intestines,  and  j)articularly  fn)m 
worms,  is  seldom  found,  but  should  not  be  overlooked.  Diseascnl  con- 
ditions in  the  nasopharynx  are  mon»  likely  to  induce  tics  than  chorea, 
and  the  same  may  be  said  of  eye-strain,  the  fetich  of  some  recent 
writers.  If  the  ocular  apparatus  is  unbalanced  or  refractive  errors  are 
found,  they  should  be  relievcnl  here  as  well  as  elsewhere.  It  is  not  un- 
reasonable to  suppose  that  their  deleterious  influence  may  protract  the 
nervous  manifestations  of  chorea,  or  may  pr(Hlisi)ose  to  it  by  lowering 
the  general  tone.  Pregnancy  appears  capable  of  causing  a  recurrence 
of  chorea  or  of  favoring  its  development  and  nuKlifying  its  course.  The 
chorcii  of  i)regnancy  furnishes  one  of  the  varieties  of  the  disease,  and 
accounts  in  \vxTi  for  the  largcT  projwrtion  of  female  aises  in  adult  years, 
Ch()r<»a  is  sometimes  preeetled  or  acconijMUUcKl  by  the  infvviiouH  dinefutaf 
of  ehildh<H>d,  as  might  natunilly  be  expe(!t(Kl,  given  the  fact  that  chorc^a 
is  especially  a  malady  of  early  life.  The  relationship  is  mainly,  if  not 
wholly,  one  of  coincidence.  Tlu»y  may,  however,  nuxlify  the  chort«. 
Oc(;urring  during  its  early  jK'riod,  they  tend  to  intensify  it,  but  if  it  be 
on  the  wane,  they  seem  not  rarely  to  hasten  its  regression.  The  favor- 
able influ(»nee,  if  it  exists,  may  perhaps  be  attributed  to  the  forced  rest 
they  neeA»ssitat(»,  and  we  are  to  see  that  rest  is  the  most  iinportiint  element 
in  the  treatment  of  chorea.  Anemia  an<l  maliuitrition  sometimes  pre- 
cede chorea,  and  may  furnish  a  certnin  liability  to  its  invasion,  but 
usually  they  follow  its  dev-elopmeiit  an<l  are  symptomatic  of  it. 

Rheumatism  {(hrdlopafhif,  ArthrHl^). — The  questions  arising  re- 
gjinling  the  relations  existing  between  rheumatism  and  chorea  an* 
interesting  luid  i)nietieally  important.  In  onler  to  start  aright,  it  should 
be  stated  that  rluunnatisni   is  Iutc  meant  to  broadly  signify  the  acute 

niJini Testations  of  an  infectious  i)roeess  that   is  marked  bv  inflammatorv 

I  .  • 

disturbance  of  articular,  serous,  and  (Muhx'ardial  surfaces.  This  is  pre- 
sumably a  li<»tero|)athie  <lisor(l(»r,  but  in  most  instuices  due  to  the 
activity  of  an  unknown  speeifi<»  micTo-organism.  It  has  long  l)een 
observed  that  acute  rheumatism  and  cardiac  l<»sions  may  preciHle,  attend, 
or  follow  (^horea.  Different  observiTs  find  such  relation  in  widelv 
varying  nitio.  One  sees  rheumatism  in  **  growing  pains"  ;  another  n»- 
quires  that  all  the  articular  man ifcstiit ions  should  be  present  to  justify 
its  recognition.     The  most  reliable  st'itisti(*s  give  a  rheumatic  associaticm 
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in  about  20  per  cent  of  all  cases.  Thus,  Osier,  21  pcT  cent,  and  18.24 
percent  in  two  series;  Townsend,  21  ;  Crandall,  54;  SUirr,  18;  the 
British  Collective  Investigation,  22  per  cent.  Usually  the  arthritis 
precedes  the  chorea,  rarely  it  follows,  and  exceptional ly  it  devoh)j)s 
daring  the  progress  of  the  motor  disturbance.  If  the  milder  mauifesUi- 
tions  of  rheumatism  are  accepted  in  this  connection  and  allowances 
made  for  the  unrecognized  cases,  it  is  permissible  to  say  that  it  is 
associated  with  chorea  in  one-half  of  all  cases.  Fatal  cuscs  of  chorea 
almost  invariably  show  endocardial  vegcitations  which  ditfer  in  no  par- 
ticular from  those  due  to  rheumatic  endocarditis,  yet  such  cases  give  a 
riieumatic  history  in  only  about  twenty-five  |)er  cent. 

Pathogenesis. — It  is  needlass  to  even  enumenite  all  the  theories 
that  have  been  advanced  regarding  the  nature  of  chorea.  Tliose  now 
advocated  may  be  divided  into  the  neurotic,  the  infectious,  and  the 
rheumatic  theories.  Granting  that  acute  rheumatism  is  an  infectious 
disease,  the  third  division  is  embraced  in  the  second.  The  neurotic 
theory  is  based  largely  upon  the  appearance  of  the  disease  during  the 
years  of  active  growth,  the  common  neurotic  jxjculiarities  and  antecedents 
of  tlie  patients,  the  incitement  by  mental  shocks,  the  psychical  symptoms, 
and  the  complexity  of  the  nervous  disorders,  which  embrace  motor,  reflex, 
and  seasorv  troubles.  Even  the  arthritis  has  been  referred  to  a  nervous 
source.  Charcot  said  it  was  the  old  cjuestion  of  arthritism  in  combina- 
tion with  nervous  diseases.  JoiFroy  denominates  chorea  as  a  cerebro- 
spinal neurosis  of  the  pericxl  of  growth. 

The  theory  of  infection  rests  upon  the  influence  of  age,  sex,  and 
season;  the  association  of  chorea  with  other  infections,  its  intimate  rela- 
tion with  rheumatism  ;  the  infections  asptn^ts  of  fatil  cases  clinically,  and 
the  presence  of  endocarditis  at  practitnilly  every  autopsy,  often  accom- 
panied by  pericarditis,  pleurisy,  parotitis,  abscess  formation,  and  other 
septic  processes.  Finally,  th(»re  are  those  who,  following  Kirkes,  Roger, 
and  otiiers,  see  in  chorea  only  a  manifestiition  of  rhtmmatism.  This 
theory  of  identity  is  recently  mainUiiniKl  by  Churton.^  He  says: 
"The  postulated  toxin  (x)  being  accepted  as  an  essential  element  in 
the  causjition  of  rheumatism,  depressing  conditions  (y)  determine  the 
first  position  or  locus  (z)  of  the  disorder.  ...  If  (y)  is  a  fright, 
shock,  or  intense  excitement,  (z)  will  be  the  nervous  system ;  in  the 
developing  brain  of  a  child  the  result  is  usually  chorea  ;  in  adults  it  may 
be  delirium  or  coma,  perhaps  hyperpyrexia.  .  .  .  Wetting  of  the 
feet  always  causes  arthritis  first  in  the  lower  extremities  ;  of  shoulders, 
in  the  upper  extremities."  The  eml)olic  theory  of  Kirkes,  upheld  by 
the  experiments  of  Money,  was  based  on  the  sup|K)sition  tliat  endocar- 
ditis always  preceded  chorea,  whi(rh  can  not  be  maintained. 

As  to  the  precise  locafion  of  the  disciise  in  the  nervous  system,  the 
mental  symptoms,  frequent  monopl^ic  or  unilateral  distribution  of  the 
chorea,  and  the  practical  exemption  of  the  functions  of  the  lower  motor 
neuron,  with  absence  of  sensory  disturbance,  point  to  the  cerebral  cortex. 
Wood,  from  experiments  and  investigations  in  canine  chorea,  located 

1  "British  Med.  Joar.,"  Sept.  19,  1896. 
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the  disturbance  in  the  spinal  gray,  but  this  disease  is  not  identical  with 
human  chorea. 

Regarding  the  nature  of  the  ^pccijio  inwrobe  in  chorea,  nothing  defi- 
nite can  now  be  ottered.  In  1891  Pianese  ^  cultivated  a  rod-shai)ed 
micn)be  from  the  cortl  and  brain  of  a  fatal  case  of  chorea,  which,  in- 
jected into  animals,  pnxluced  apathy,  then  tn»nior,  then  convidsive  move- 
ments, and,  finally,  death.  Autopsical  search  in  these  animals  detected 
tiiis  bacillus  exclusivc^ly  in  the  nervous  apimnitus.  This  finding  lias  not 
lK»en  confinuetl.  Dana  ^  has  found  a  diplococcus  in  the  meninges  of  a 
fatal  case,  but  as  subacute  leptomeningitis  was  present,  it  was  possibly 
or  probably  the  lanceolate  micrococcus  of  tliat  disease.  Various  strepto- 
cocci have  also  been  noted. 

Morbid  Anatomy. — As  choreii  is  seldom  fatal,  the  {K>st>-mortem 
changes  found  in  the  extraordinarily  severe  cases  that  rivult  in  death 
can  scarcely  be  supposed  to  fairly  repn^sent  the  anatomy  of  the  disease. 
Even  in  such  there  are  no  uniform  or  characteristic  changes.  In  the 
hrain  ayul  Hpimil  cord  intense  hy|K»remia,  |>eri-arterial  exudations,  mi- 
nute hemorrhages,  softened  spots,  and  (K»casi()nal  emboli  have  been 
notinl,  es|x?cially  in  the  deeper  jK)rtions  of  the  motor  tracts  in  and  about 
the  basal  ganglia.  The  chorea  corjmHcleM,  first  des<rribed  by  Elischer, 
and  often  found  by  othc^rs,  are  equally  dev(»lojHHl  in  various  inflections, 
as  proven  by  Manass(%  who  found  them  in  tw(»nty  autopsies  ujk)ii  septic 
subjects,  and  was  abh^  to  prcKhice  them  in  dogs  by  putrescent  intra- 
venous injections.  They  are  hyaliiu*  in  chemical  reaction,  develop  in 
and  around  the  arterioles  and  in  th(»  |KTiva,scular  spawns  throughout  the 
brain  and  (M)nl,  and  furnish  another  argument  for  th<i  infectious  char- 
acter of  chorea.  Turner  ^  describes  swellings  and  o|mcitii»s  in  the  corti- 
«U  pymmidal  cells.  One  of  his  five  eases  had  puerjwnil  s(»psis  and  two 
albuminuria,  both  of  which  might  account  for  the  cellular  changes. 
The  two  remaining  crises,  if  i<lentical,  may  be  taken  as  showing  changes 
of  a  septic  or  infectious  nature.  The  heart  is  more  ofUai  diseased  in  the 
fatal  «ises  of  (ehorea  than  in  anv  other  maladv  whatso(»ver.  Osier,  in 
the  73  cases  collec^ted  by  him,  finds  cimliac  l(»sions  recorde<l  in  over  90 
pc*r  cent,  consisting  of  rwent  en(l<K»ar<litis,  62  cas(»s,  with  pi»ri(?anliti8 
19  times;  pericanlitis  alone  in  2  cases;  chronic  mitnil  endocarditis 
twice,  and  fatty  h<»art  once*.  The  ordinary  endoc*ardial  api)eanmce  is 
a  row  of  papular  granulations  at  the  mitnil  orifici*.  All  varieties 
of  incidental  an<l  accidental  septic  conditions  are  reiK)rted  in  the 
litem  tu  re. 

Symptoms. — C'horea  is  commonly  of  insidious  on^ety  but  its  motor 
symptcmis  may  apjK^ar  abruptly — that  is,  within  a  few  hours  or  days  after 
a  fright  or  other  mental  disturbance.  In  the*  large  majority  of  cas<»s 
parents  can  easily  re<?all  that  for  a  jXTiiKl  of  days  or  wrecks  Iwfore  motor 
disturbance*  has  attnu'ted  their  attention  the  child  has  Iwen  peeritsJiy 
obstinate*,  a])preh<»nsive,  easily  displeased,  and  less  (M)mpanionable  with 
its  playmates.      IVrverseness  and  moral   ol)li<juities  sometimes  appear. 

'  *'  La  Hifonna  MhI./'  .Tuly  14,  1801. 

2  *' AiiHT.  Jour.  M(h1.  Sciences,"  Jan.,  1894. 

»  *'  Path.  Soi'.  Trans.,"  1892,  vol.  xliii. 
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Very  commonly  the  deep  has  been  disturbed  and  broken  by  distressing 
dreams  or  actual  nocturnal  pavor.  More  often  there  is  mere  restless- 
ness and  difficulty  in  getting  to  sleep.  This  prodromic  period  should  be 
carefully  investigated,  as  it  is  likely  to  give  valuable  warning  in  case  of 
recurrent  attacks.  At  school  the  child  becomes  inattentive  and  forget- 
ful, and  finds  increasing  difficulty  with  its  studies.  If  reprimanded, 
there  is  undue  depression  or  unusual  emotion  or  capriciousness.  Tlie 
inability  to  study,  due  to  the  lack  of  mental  concentration,  leads  t4)o 
often  to  the  supposition  of  overstudy ;  but  it  is  jmrticularly  among  the 
bright,  precocious,  and  easily  stimulated  school-children  that  chorea  is 
likely  to  appear.  These  are  exactly  the  children  whose  inentid  develop- 
ment should  be  retarded,  and  it  is  among  these  that  forcing  methods 
io  school-work  are  most  baneful. 

After  a  widely  varying  period   the   inotor  choreic  features   api>ear. 
These  at  first  consist  ordinarily  of  sudden,  unwilk^d,  slight  movements 
or  unexpected  relaxation  of  muscular  contraction.     The  child  apjKiars 
maladroit,  upsets  its  cup,  drops  articles  from  its  hands,  and  lays  it^^lf 
liable  to  admonition,  and,  unfortunately,  in  some  instances,  to  chastise- 
ment, which  may  bring  down  the  choreic  storm  in  a  burst  of  motor 
twitchings,  grimacings,  and  s{)asmodic  disturbance.     Lacking  cause  of 
sadden  exacerbation,  the  movements  gradually  l)ccome  more  pronounced 
and  bizarre.     There  is  oft;en  complaint  o(  faUgiie,  paim  in  the  limbs  or 
joints,  and  frequently  Ions  of  apjMiite  and  ex)HHfipafion  arc  early  noted. 

Motor  Features. — ^The  choreic  movements  ordinarily  begin  in  the 
muscles  of  the  hands  and  forwirm,  but  the  face  is  soon,  sometimes  first, 
afiected,  and  then  the  lower  extremities,  shoulders,  and  trunk,  in  varj'ing 
order.  Occasionally,  the  chorea  is  confined  to  a  single  extremity  or  to 
one  side  of  the  body,  or,  beginning  on  one  si<le,  may  invade  the  other, 
subsiding  or  persisting  in  the  original  territory.  Commonly,  both  sides 
are  not  equally  involved.  As  a  rule,  the  affected  mus(»les  show  three 
important  functional  modifications :  (1)  Unwilled  but  conscious  twitch- 
ings or  spasm ;  (2)  inability  to  maintain  steady  contraction,  and  (3)  loss 
of  power.  The  choreic  movements  vary  not  only  in  distribution,  but  in 
intensity  at  different  times  and  in  different  cases.  We  may  first  consider 
a  case  of  average  severity.  The  sj>ontaneous  actions  may  be  descril)ed 
as  disordered,  irregular,  arrhythmic,  of  considerable  amplitude,  and  of  a 
rapidity  between  tias  and  athetosis.  They  cease  during  sleep,  though 
there  may  be  great  restlessness.  They  may  even  prevent  sleep.  They 
can  be  slightly  controlled  during  the  (execution  of  voluntary  move- 
ments, but  are  excited  and  exaggerated  by  embarrassnu»nt  and  any 
emotional  excitement.  Mitchell  and  llhein  ^  define  several  varieties  of 
choreic  cjlscs  depending  upon  motor  peculiarities:  *^(1)  Cases  which 
show,  at  some  stage  or  tliroughout  the  attack,  an  absence  of  movements 
during  rest.  (2)  Cases  with  continuous  movements  during  rest,  but 
increased  by  intentional  effort.  (»3)  Cas(»s  with  severe  choreic  move- 
ments, entirely  disappearing  during  muscular  acts.  (4)  Cases  in  which 
the  movements  are  unaltered  by  muscular  efforts.     (5)  Cases  presenting 

»  **Phila.  Med.  Jour.,'»  Jan.  22,  1898. 


504  NEUROSES. 

several  of  these  phases  at  different  times."  In  the  foux  they  usually 
cause  bilateral  grimacing,  especially  affecting  the  lips  and  nose,  leas 
frequently  invading  the  nuiscles  of  the  brow  and  eyelids.  The  lips 
may  he  quickly  pursed  up  or  ret  meted,  the  tongue  protnideil  and  re- 
tmcted,  tlie  teeth  suapjK'd  together.  In  this  way  speech  is  im]>uired  and 
biKJomes  hahing  or  explosive,  due  entirely  to  faults  of  articulation,  as 
the  larynx  is  practically  never  involved.  tSwallowing  is  sometimes 
difficult,  mainly,  however,  on  account  of  the  choreic  movements  of  the 
lips,  cheeks,  tongue,  and  palate.  The  ionyae  is  usually  affected  very 
early,  and  in  jxjrhaps  the  majority  of  cas(»s  the  chorc^ic  movements  |)er- 
sist  in  this  organ  after  they  have  elsewhere  disappeareil.  Ordinarily, 
if  the  patient  is  asked  to  show  his  tongue  the  chorea  is  at  once  provoked 
in  the  facial  nuiscles,  but  the  tongue*,  too,  is  animate<l  by  involuntary 
writhings  that  appear,  subside,  reapjK^ar,  and  usually  end  in  its  sudden 
retraction  and  the  quick  closing  of  the  mouth.  In  verj'  exceptional 
easi»8  the  ovular  vut^dcs  are  implicated,  causing  momentary  diplopia, 
and  movements  in  the  iris  have  been  seen  attending  momentary  con- 
fusion of  vision. 

In  the  upper  extreinUi<'s  the  choreic  twitching  is  most  and  first  devel- 
oped in  the  fingers,  which  move  individually  or  together,  separate  and 
close,  extend  or  flex,  with  more  or  less  disonler.  Pronation  and  supina- 
tion are  more  common  than  wrist  movements,  and  the  shoulders  are 
more  affecte<l  than  the  elbows.  IndeiHl,  it  is  nire  that  shrugging  of  one 
or  both  shoulders  do(»s  not  tiike  place.  Wlu»n  the  chort»a  is  well  marked, 
objw»ts  are  gmsped  with  difficulty.  The  hand  approaches  them  by  zig- 
zags and  suddenly  sw(m)])s  down  ujkhi  them.  Finally,  prehension  may 
be  imjK)ssil)l<»,  and  the  patients  can  no  longer  feinl  themselv-es,  or  they 
spill  everything  they  attein])t  to  carry  to  the  mouth.  The  lower  extrem- 
ities are  usually  less  affected,  but,  as  in  the  U])per  members,  the  digits  show 
the  most  disturbance,  flexing,  extending,  or  separating  in  disonler.  The 
big  toe  and  the  thumb  are  most  active,  as  a  rule.  The  station  is  rt»ndered 
unsteady,  sometimes  uncertain,  and  rarely  imjK>ssible,  by  the  movements 
of  the  legs  aiul  feet.  In  walking  the  (fait  is  often  jwculiarly  disturbed. 
The  steps  are  un<'(jual  in  length  and  irregular  in  rhythm.  The  feet  may 
be  jerked  from  the  direct  line  of  advan<H',  raised  t<K)  high,  or  brought 
down  too  vigorously,  but  never  rhythmically.  The  knees  are  not  always 
firmly  supported,  so  that  altogether  there  is  sometimes  i)resented  a  p(»cu- 
liar  resemblance  to  the  many-jointed  acrtion  of  marionettes  danced  on 
a  string,  which,  taken  with  the  grimaces  and  with  the  contortions  of 
the  hands,  rcK^ills  the  clownishness  Sydenham  so  gniphically  described. 
The  nuiscles  of  the  imnk  and  meek  do  not  es(*ape,  and  may  cause  nod- 
dings  and  bendings  that  are  often  apjMirent  when  the  patient  is  seated. 
The  diaphraxjm  and  the  thoracie  nwHelei^  are  comuKmly  invaded,  causing 
irregularity  of  rejipiration  and  sometimes  f<pamiodic  noineSj  or  there  may 
l)e  peculiar  involuntiirv  clucking  or  swallowing  sounds.  These  move- 
ments may  be  so  (continuous  an<l  severe  as  to  prevent  sleep,  to  ccmfine 
the  pati(»nt  to  bed,  and  to  cause  innumerable  bruises  and  excoriations  by 
friction  or  by  rough  contact  with  hard  substances,  such  as  the  walls  and 
furniture. 
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If  the  patient  is  directed  to  grasp  tiie  physician's  hand  and  hold 
firmlvy  inequalUies  in  presnure  will  at  once  Ix^  observeil.  Ili'laxation  or 
8udden  increase  of  muscular  tension,  or  both,  are  noticMxl.  Of  still 
greater  importance  is  a  lotts  of  nmscular  j)otcrrj  which  is  practically  always 
present  in  muscles  affected  by  chorea,  as  can  bo  clearly  shown  in  the 
unilateral  cases.  This  may  reach  a  loss  of  fifty  or  seventy  |>er  cent.,  and 
in  the  paralytic  form  of  chorea  it  constitutes  the  major  motor  difficulty. 
The  paretic  feature  of  chorea  explains  the  ready  fatigue  and  accentuates 
the  need  of  rest  in  the  management  of  the  disonlcr. 

The  sphincters  ani  never  affected  except  in  the  last  stages  of  tlu*  fatal 
eases.  Objectively,  sensibility  is  normal,  as  a  rule,  and  any  considenible 
anesthesia  or  dysesthesia  should  causes  a  suspicion  of  hysteria.  Triboulet 
laid  much  importance  on  sensitive  sjwts  beside  the  spinal  processes  of 
the  vertebrsB  and  over  the  intercostal  nerves,  but  they  are  inconst^uit. 
The  dedric  excUabilUy  of  the  nerves  and  muscles  is  sometimes  increased, 
and  the  anodal  closing  contraction  may  equal  the  similar  cathodal  re- 
sponse. Greneral  loss  of  flesh  is  common,  but  localizetl  muscular  atrophy 
is  very  seldom  found.  Shaw  ^  calls  attention  to  a  jerky  resj^onse  upon 
eliciting  the  knee  phenomenon. 

Mental  Disturbances. — Aside  fn>m  the  temiK'niniental,  moral,  and 
affective  changes  so  common  in  the  prodromal  stiiges,  and  which  may  j)er- 
sist  throughout  the  attack,  other  mentid  disturbance's  may  rarely  (wcur. 
The  former  are,  in  a  sense,  pro|KT  to  chonni,  and  may  cruise  a  marked 
change  in  the  faeieSy  which  presents  an  inane  and  stupid  ap|)earance,  oftim 
at  great  variance  with  the  normal  attributes  of  the  child.  Some  of  this 
may  be  due  to  the  weakness  of  the  facial  musc^les,  but  mainly  it  is  consist- 
ent with  the  hebetude,  irritability,  and  wcakciuHl  nuMitality  in  such  ciises. 
HaUucituvfions  of  sight  are  frc(|ucntly,  and  of  the  other  senses  rarely, 
noted.  They  usually  appear  toward  or  during  the  night.  In  the  gmve 
cases,  when  the  choreic  datus  is  prodnciHl,  the  temjK»ratnrc  (»levatcd,  and 
the  muscular  activity  at  its  height,  delirium^  eonnnoidy  of  a  hallucina- 
tory character,  is  often  present.  Occasionally,  jjHyclum's  of  various  forms 
are  encountere<l — ^the  cone<:)mitant  manifestations  of  deg(»n(»nu;y. 

Cardiac  Disorders. — In  chorea  the  heart  frequently  presents  clinical 
symptoms,  and  apparently  is  much  oftcner  involved  than  anscnltation 
indicates.  This  is  shown  by  the  considenible  j>erccntage  of  canlijic 
lesions  in  fatal  cases  without  cardiac  symptoms,  and  the  jistonishing 
number  of  cases  of  chorea  which  show  orgjuiic  hcjirt-lesions  upon 
examination  years  after  the  chorea  Ims  disjq)|)eared.  During  chorea 
heart-murmurs  are  present  in  about  one-third  of  the  cases,  and  arc  func- 
tional or  organic.  In  addition,  there  are  disturbance's  of  rhythm,  nipid 
action,  and  pain. 

Functioned  murmurs  are  most  commonly  heanl  at  the  base  and  to  the 
left  of  the  sternum,  with  the  systole  usually  most  intense^  over  the  pul- 
monary valves,  and  often  attended  by  nipid  heart-action.  Anemic 
murmurs  over  the  tricuspids  propagateil  into  the  ne(^k  are  not  infre- 
quent,  and   are   often   associate<l  with   an  increased  area  of   cardiac 
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(luIInesH.  Tlioy  may  only  be  noticeable  with  the  patient  in  the  horizontal 
position,  (hyanic  munnurs  are  UHiuilly  tlie  re8ult  of  endocarditis,  most 
often  affecting  the  mitral  orifice,  systolic  in  jK)int  of  time,  and  with 
greatest  apical  intensity.  Palpitation  and  canliae  or  precordial  pain  are, 
on  tlie  wliole,  exceptional.  An  altered  rhytiim  is  a  very  common  observa- 
tion in  ciiorea.  This  has  been  attributed  to  cliorea  affecting  the  heart- 
muscle,  but  is  more  reasonably  referable  to  functional  disturbance  and 
respiratory  irregidarities,  which  are  very  frequent  in  this  disease.  Very 
often  the  frequency  of  tlie  heart-beats  is  the  same  in  both  tlie  horizontal 
and  verticiil  jK>sitions.  A  rapid  heart  sometimes  persists  after  the  attack. 
Ordinarily,  the  endocarditis  develops  during  tlie  evolution  of  the  chorea, 
and  is  sometimes  attended  by  joint  symptoms.  Organic  heart  disease 
seems  to  be  most  frequent  from  five  to  ten  years  of  age,  but  this  corre- 
sponds to  the  |)eriod  of  the  greatest  frequency  of  chorea.  The  customary 
post-mortem  findings  have  been  already  noted.  Of  equal  or  greater 
importance  are  the  postchoreic  observations.  Thus,  Mackenzie  found 
66.6  JKT  cent,  of  thirty-one  cases  of  chorea  examined  from  one  to  five 
years  after  the  attack  marked  by  organic  cardiac  lesions.  Osier,  in  a 
more  extended  and  very  closely  scrutinized  series,  found  61^  per  cent, 
of  postchorc;ic  cardiopaths.  The  same  thing  is  shown  by  the  long- 
recognized  fact  of  an  increasing  proportion  of  «irdiac  diseases  in  the 
subjects  of  repimted  attacks  of  chorea.  The  practical  deduction  points 
the  need  of  systematically  watching  the  heart  throughout  the  course  of, 
and  for  a  long  time  subs(»quent  to,  the  attack  of  chonni. 

The  ereneral  state  in  chorea  is  (commonly  reduced.  Often,  but 
by  no  means  always,  there  is  some  degree  of  physical  deprea'^ion  pre- 
vious to  the  onset.  Anemia,  loss  of  appetite,  gastric  indigestion,  slug- 
gishness of  the  bowels,  and  dryness  of  the  skin  are  usually  develojK»d 
early  in  the  choreic  attack,  and  are  sometimes  induced  or  increased  by 
the  injudicious  use  of  arsenic.  Ordinarily,  chorea  is  afebrile.  In  the 
chorei(;  status  and  in  cjisi^s  of  mixeil  infection  or  concomitant  sepsis, 
the  tenij>erature  rises  and  is  pro|K)rtionate  to  its  cause. 

Course. — The  course  of  chorea,  whether  of  insidious  or  of  abrupt 
onset,  is  usually  markwl  by  exaeerhation^  and  i^eniuufion^  of  the  peculiar 
movement^.  In  the  majority  of  crises,  after  reaching  various  grades  of 
severit}'^,  the  chorea  (fraduaUy  declines,  leaving  the  lower  extremities,  the 
upjKT  extremities,  the  trunk,  the  face,  and  the  tongue,  usually  in  the 
order  nu^ntioned.  At  a  time  when  the  movements  no  longer  occur 
spontaneously  they  may  still  l)e  pn)voked  in  the  face,  and  especially  in 
the  tongue,  by  directing  it  to  be  vigorously  protruded.  The  average 
duration  of  the  disease  is  from  six  weeks  to  four  months,  but  cases  lasting 
two  weeks  or  less  and  others  lasting  six  to  eighteen  months  are  not  very 
rare.  The  common  tenni nation  of  chorea  is  in  eom])lete  recovery,  though 
death  occurs  in  rare  instances.  This  results  in  the  verv  severe  cases  in 
which  th(^  choreic  status  exhausts  the  patient,  or  more  frequently  from 
complications,  especially  on  the  part  of  the  heart.  Cerebral  hemorrhage 
and  softening  and  concuirrc^nt  infections  may  lead  to  a  fatal  termination. 
In  other  and  also  very  exceptional  cases  the  (^horea  becomes  chratUc, 
It  may  also  be  followed  bv  a  habit  spasm  or  tic. 
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Recurrence  in  chorea  is  so  common  tliat  it  is  always  to  be  expected, 
and  occurs  in  over  one-third  of  all  cases.  Up  to  the  third  attack  both 
sexes  show  their  usual  relative  susceptibility,  but  beyond  that  number 
the  proportion  of  girls  and  women  nipidly  advances  in  the  lists.  It  is 
rare  to  find  a  male  presenting  more  than  3  attacks,  but  10,  12,  and 
more  attacks  in  females  are  not  very  rare.  Some  patients  present 
chorea  every  spring  for  several  years.  As  a  rule,  succeeding  attacks 
grow  progressively  shorter.  S^  gives  the  average  duration  jis  139,  80, 
and  55  days  in  the  first  three  attacks,  respectively.  It  is  to  be  doubt^ni 
that  some  of  the  alleged  repeated  attacks  are  such  in  fact.  In  many 
instances  a  close  examination  of  the  patient  in  the  interval  will  enable 
the  observer  to  evoke  choreic  traces  in  the  face,  tongue,  and  extremi- 
tieSy  though  parents,  teachers,  and  patients  insist  that  complete  recovery 
has  taken  place.  In  such  instances  a  recurrence,  strictly  speaking,  is 
an  exacerbation.     Choreic  girls  are  also  later  liable  to  gestational  chorea. 

Forms. — Sydenham's  chorea  presents  sev^'ral  forms  or  modifications 
that  require  individual  mention.  We  may  distinguish  tlie  common 
form,  which  has  been  the  basis  of  the  above  description  ;  the  grave  form, 
the  gestational  and  the  paralytic  forms. 

The  gram  form  (chorea  gravis)  is  marked  by  an  intensificiition  of 
all  the  motor  and  usually  of  the  mental  manifestations  of  ordinary 
chorea.  It  is  ordinarily  of  acute  and  intense  onset,  or  may  occur  as  a 
sadden  recurrence  or  intense  exjiccrbation  of  tlie  common  tyjie.  The 
choreic  movements  are  wide-sprcxid,  continuous,  and  violent.  They  may 
disturb  sleep,  or  prevent  it  altogether.  Tlie  patient  usually  is  unable 
to  stand  or  to  sit  on  a  chair,  and  may  be  so  violently  agitated  as  to  be 
thrown  about  and  off  the  bed.  Swallowing  and  sjx^ech  are  interfered 
with  or  rendered  impossible.  Excoriations,  bruises,  and  other  injuries 
result.  Infections  may  thus  occur,  inducing  suppurations  and  erysiiwlas. 
Fever  arises  ;  there  is  delirium,  sometimes  of  maniacal  intensity.  Such 
a  continued,  exalted,  intensified,  chorea  has  been  denominated  the  choreic 
datus.  The  choreic  state,  thus  constituted,  persists  for  days,  and  finally 
subsides,  death  often  following  coma.  It  diifers  only  in  degree  from 
the  milder  attacks,  and  all  gradations  may  be  encountered. 

The  chorea  of  pregnancy  (chorea  gravidarum)  usually  apjiears  in 
youi^  primiparsB,  commonly  during  the  first  half  of  pregnancy,  and  is 
frequently  preceded  by  a  history  of  chon^a  in  earlier  life.  The  predis- 
posing and  exciting  causes  of  the  common  form  also  obtiiin  here,  and 
the  symptomatology  is  much  the  same.  The  motor  agitation  is  usually 
intense,  and  there  is  commonly  involvement  of  the  pharyngeal  and 
respiratory  apparatus,  less  often  of  the  laryngeal  mechanism.  Abdom- 
inal and  vaginal  palpation  usually  intensifS'^  the  chorcMC  trouble,  and 
the  fetal  movements  sometimes  have  th(^  same  result.  Thev  have  even 
incited  the  chorea.  Mental  disturbance  and  affective  changes  are  nearly 
always  present.  Parturition  may  diminish,  augment,  or  fail  to  affect  the 
chorea,  but,  on  the  other  hand,  the  chorea  may  cause  premature  birth 
and  abortion.  Ordinarily,  once  established,  it  j>ersists  until  the  womb 
is  evacuated  and  may  continue  during  lactation.  It  is  much  more 
serious  than  the  ordinary  form,  and  terminates  fotallv  in  about  twenty 
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\)QV  cent,  of  all  cases.     In  some  patients  it  recurs  at  each  subsequent 
pregnancy. 

Paralytic  chorexi,  called  limp  chorea  by  English  writers,  is  probably 
more  freciuent  than  reports  would  indicate.  The  paretic  element  in 
chorcji  has  been  partituilarly  insisted  upon.  In  this  form  it  is  the  dom- 
inant condition,  and  the  choreic  movements  are  insignificant  It  has 
a  predilection  for  young  children,  and  is  most  frequent  at  about  six  or 
seven  years  of  age.  Conmionly,  some  infectious  malady  seems  to  act 
as  a  provoking  auise  or  complication.  Tlie  premonitory  stage  corre- 
s|)onds  to  tliat  of  the  ordinary  type.  Ordinarily,  the  paresis  appears  early 
and  may  or  may  not  be  preceded  by  choreic  twitching.  A  mono- 
plegic,  hemiplegic,  or  paraplegic  distribution  may  be  presented,  but 
monoparesis  is  most  conunon.  The  nmsclesare  toneleiss  and  the  reflexes 
abolishcxl.  There  is,  however,  no  reaction  of  degeneration,  and  the 
outcome  is  usually  complete  recovery  within  a  few  weeks  or  months. 
Muscular  atrophy  sometimes  is  noted.  It  is  not  unlikely  that  some 
cases  brought  under  this  head  re^illy  belong  to  the  neuritides,  or  to 
myelitis,  or  are  combinations  of  these  with  chorea. 

Diagnosis. — ^The  diagnosis  of  chorea  is  extremely  sim]>le  when  the 
motor  symptoms  are  once  developiHl.  DiflBculty  arises  usually  through 
mistaking  symptomatic  chorcn^id  movements  in  other  diseases  for  true 
chorea.  The  escH)rt  of  attt»nding  symptoms  shoukl  differentiate  tliese 
pseudochoreas.  Here  may  he  mentiont^d  the  rhythmic  tremblings  of 
metallic  and  toxic  poisoning,  of  hysteria,  and  of  multiple  sclerosis. 
Friedreich^ H  ataxia,  athetosis^  and  posthemiplegic  chorea  have  their  cerebral 
signs.  Tics  art»  more  sudden  and  more  completely  expressional  or 
gesticulatory  in  eharaetiT,  showing  their  subconscious,  purjK)sive  l>asi8. 
ITunfin(/do7i\*<  chorea  almost  invariably  lias  a  familial  history,  comes  on 
after  adult  years,  and  is  attended  by  progressive  dementia.  The 
myocJonia^^  and  the  so-called  electrical  choreas  present  only  a  superficial 
resemblance  to  tlie  chorea  of  Sydenham.  The  premonitoiy  symptoms 
for  a  giv(»n  (;ase  having  been  made  out,  their  reappearance  otivn  enables 
the  early  diagnosis  of  recurrent  attac^ks  before  motor  symptoms  attain 
prominence. 

Prognosis. — In  the  great  majority  of  cases  chorea  may  be  con- 
sidered a  self-limited  disease  of  favorable  prognosis.  Complete  recovery 
is  the  rule  in  children  under  ten  years  of  age.  In  proportion  as  pul)erty 
is  reached  and  adult  y(»ars  attained,  the  prognosis  becomes  more  guarded 
lx)th  as  to  immediate  results  and  the  establishment  of  chnmicity.  In  a 
given  case  the  intensity  of  the  attack,  the  violence  of  the  choreic 
motions,  their  generalization,  the  evidence  of  degeneracy  in  the  indi- 
vidual, and  a  l)a(l  general  physi«d  state  unfavorably  modify  the  outlook 
for  early  recovery.  The  prognosis  is  also  affected  by  the  presence  or 
development  of  cardiac  involvement  or  the  appearance  of  septic  pn)- 
cesses  and  high  tem|)eratures.  The  choreic  status  is  of  very  grave 
significance,  and  usually  terminates  in  death.  Chorea  in  pregnancy  also 
furnishes  a  high  mortality  for  the  mother  and  more  often  destroys  the 
fetus. 

Treatment. — In  the  treatment  of  chorea  the  constant  evidence  of 
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muscular  weakness  and  mental  enfeeblemcnt  calls  in  decided  tones  for 
red.  Any  emotional  disturbance  promptly  aggravates  the  choreic 
movement:^  The  child  in  ordniary  cases  must  be  taken  from  school 
and  kept  apart  from  the  romps  and  oilen  from  tiie  gibes  of  its  play- 
mates,  and  for  the  most  part  in  bed.  A  little  chloral  to  induce  sleep^ 
and  frequent  sponge-baths,  gentle  massage,  and  pleasant,  quiet  diversion 
irill  often,  with  rest,  work  great  improvement  in  a  few  days.  Tbwuw, 
especially  inmj  are  usually  indicated,  and  attention  to  the  constipation  is 
always  in  order.  The  diet  should  be  nutritious  and  easily  assimilated, 
and  contain  plenty  of  fat  in  the  form  of  cream  and  butter.  It  should 
be  carefully  controlled,  as  choreics  are  very  prone  to  crave  indigestible 
and  objectionable  articles.  The  use  of  drugs  is  of  secondary  importance. 
Armnic^  once  in  vogue,  is  valuable  as  a  tonic  in  small  doses,  but  usually 
harmful  in  large  ones  and  only  rarely  efficacious  against  the  chorea 
when  pushed  to  the  utmost  limit  of  toleration.  It  is  capable  of  pro- 
ducing all  sorts  of  intestinal  disturbance,  and  its  protraetoil  use  may 
induce  pigmentary  changes  in  the  skin  or  cause  a  multiple  j)eripheral 
neuritis.  It  must,  however,  be  admittt^d  that  in  some  cases  a  short, 
vigorous  course  of  arsenic  reaching  t(»n  to  fifteen  drops  of  Fowler's 
solution,  three  times  daily,  for  a  child  six  or  siiven  years  old,  sometimes 
acts  favorably.  It  may  be  commenced  with  a  single  drop  and  increased 
one  drop  a  dose  until  the  stomach  relx»ls,  which  is  usually  at  about  twelve 
drops.  It  should  then  be  stopped  for  a  day  and  renewed  at  the  final 
dose  and  slowly  increased.  It  can  rarely  be  used  more  than  three 
weeks  at  a  time  with  advantiige.  The  use  of  qidnin  in  large  dost»s,  as 
suggested  by  Wood,  has  in  a  series  of  cases  in  the  writer's  clinic  failcni 
to  prove  of  any  value. 

In  the  aevere  eases  absolute  quiet  and  rest  in  bed  or  in  a  pjidded 
comer  on  the  floor  is  required.  Food  nnist  sometimes  be  given  by  the 
nasal  or  rectal  tul)e  and  chloral  must  be  used  freelv,  assocuatc»d  with 
bromid  if  there  is  much  delirium.  Even  raorphin  may  be  required, 
and  strychnin  to  maintain  the  heart.  Sul phonal,  trional,  exalgin,  and 
antipyrin  have  given  help  in  some  such  (^asis.  Hot  baths  and  cold  pa(^ks 
often  are  of  distinct  service.  The  conservation  of  strength  and  the 
support  of  the  physical  forces  require  most  careful  thought. 

In  the  chorea  of  pregmmey  it  is  seldom  needful  to  terminate  gestation, 
but  if  the  motor  storm  is  very  violent  and  the  mental  features  pro- 
nounced, or  the  physical  sbite  low,  it  may  be  indicated,  especially  as 
amelioration  sometimes  follows  spontaneous  abortion  or  delivery  at 
term. 

CbmplicfUionJi  such  as  phl(»ginons,  joint  disease,  and  cardiac  involve- 
ment must  be  met  on  their  indications.  R^currencei<  should  be  anticipatetl 
and  the  parents  should  be  taught  the  significance  of*  sleeplessness,  irri- 
tability, fidgetiness,  capriciousness  of  conduct  and  appetite*,  and  at  once 
resume  proper  treatment.  In  girls  this  is  particularly  needed.  In  the 
pubescent  peritKl,  or  later  gestiitional  experi(»nce,  watc^hfulncss  should  be 
exercised  to  maintiiin  botli  the  general  liealth  and  the  boily-w(;ight  at  a 
proper  level. 


CHAPTER  III. 
MOTOR  NEUROSES. 

The  iieuroscfl  brought  uiulor  the  above  heading  have,  in  ci>nimou,  a 
preponderance  of  motor  symptoms.  Their  grouping  is  entirely  arbi- 
trarj'  and  one  of  convenience. 


HUNTINGDON'S  DISEASE. 

In  1872  Huntin^lon  VAiWvd  murkcKl  attention  to  a  number  of  families 
living  in  southeastern  New  York,  who  had  for  many  years  b(*en  under 
the  continuous  obsiTvation  of  his  father  and  grandfather,  lK)th  medical 
men.  These  people  were  aftlictwl  with  a  family  disease  locally  known  as 
"  megrims  "  or  **  megrums,"  and  owing  to  their  {>eculiar  motor  difficul- 
ties, the  patients  were  «)mmonly  callcMl  "  shakers."  The  disease  has 
been  recognized  in  many  jmrts  of  the  world,  and  is  variously  denomi- 
nated Huidingdim^ H  vhorva,  chorea  of  the  aged,  family  chorea^  aduU  heredi" 
lary  chorea,  chronic  chorea,  and  chronic  progremve  chorea.  As  it  lias  no 
well-foundetl  relation  to  Sydenham's  chores,  though  considered  identical 
with  it  by  most  French  n(Hin>logists  following  Charcot's  teachings,  the 
term  Huntingd(m's  disease*  is  hereadoptetl  as  open  to  die  least  objection. 
The  disorder  presents  an  insidious  onset  in  adult  life,  a  marked  heredi- 
tarj'  character,  and  a  well-defiiUHl  tendency  to  mental  deterioration  and 
dementia. 

Etiology. — The  8ali(»nt  etiological  featun*  of  Huntingdon's  disease 
is  its  heredity.  It  has  Ik^imi  traeinl  through  five  generations,  and  in  a 
given  family  marks  more  victims  than  any  other  familial  disorder, 
sometimes  aif(H»ting  as  many  as  half  of  tlie  entire  number.  It  is  trans- 
mittcnl  about  e<junlly  by  males  and  females,  but  presents  the  peculiarity 
of  never  reappearing  aft<T  onee  the  hercnlitary  chain  is  broken.  Thus 
it  never  skips  a  generation.  In  contrast  to  true  chorea  it  affects  the 
male  xftr  in  gn^ater  proportion.  Ilnet  eolhrted  a  series  of  Ciises  em- 
bracing forty-four  men  and  thirty-six  women.  It  is  also  at  variance 
with  ehorc^a  in  the  factor  of  age.  It  usually  apjKiars  from  thirty  to 
forty-five,  but  may  d(»velop  at  any  lat<T  jHTicKl.  Exceptionally,  it  has 
Ix'en  n()t<'d  at  puberty,  never  in  chil(lho<Kl  or  infancy.  Again,  rheuma- 
tism in  the  personal  and  family  ant<M.»edents  is  rare.  In  some  instances 
fright  or  other  mental  trauma  has  appeared  to  induce  it.  Epilepsy  is 
sometimes  ass<K*iated  with  it. 

Morbid  Anatomy. — It  may  be  stated  that  no  characteristic  changes 
are  n^eonled  in  th(»  cas(»s  examiiUMl  post  mortem.  They  are  those  common 
to  dementia  in  geiuTal.  Thus  Lannois  and  Paviot  ^  in  two  cases  found 
mein'ngeal  thickening,  pachymeningitis,  een^bral  atrophy  and  compensa- 
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tory  hydrocephalus.  The  descending  cord-tracts  and  the  anterolateral 
and  cerebellar  tracts  were  slightly  sclerotic.  The  cortical  layers  pre- 
sented a  round-cell  infiltration. 

Symptoms. — ^The  nwtor  symptoms  commonly  appear  insidiously^ 
but  in  some  cases  mental  enfeeblement  precedes.  The  face,  the  speech, 
or  the  gait  mav  be  first  involved.  Slow  involuntar\'  contractions 
modify  the  facial  expression,  cause  a  hand  to  start,  a  finger  to  twitch,  or 
compel  the  feet  to  deviate  from  the  intended  direction.  Tliese  motions 
at  first  are  temporarily  controllable,  or  cease  on  brief  voluntary  ettort. 
Later,  they  are  not  under  such  control.  The  gait  becomes  progressively 
more  erratic  and  uncertain,  until,  finally,  it  closely  resembles  that  of 
drunkenness  with  the  addition  of  gesticulatorj'  movements  of  the  arms 
and  of  facial  contortions.  The  peculiar  gestures,  poses,  and  exaggera- 
tions of  action  in  these  cases  are  very  prominent  and  often  strangt»ly 
at  variance  with  the  mental  emotions  actiuiliy  in  play.  Tiiey  are 
increased  by  embarrassment  and  emotion,  but  lessen  in  repose  and  sub- 
side during  sleep.  Though  bearing  a  rough  resemblance  to  the  move- 
ments of  chorea,  they  are  more  deliberate  and  of  greater  range.  There 
is  usually  some  muscular  weakness,  but  no  other  modification  of 
energy  and  none  of  sensation.  Speech  is  thickened,  drawling,  and 
infiltrated  with  ha's  and  hem's,  but  not  staccato  or  explosive,  and  may 
finally  become  impossible.  In  advanced  cases  tiie  patient  may  become 
bedridden. 

The  mental  date  is  one  of  progressive  enfeeblement  and  depression, 
often  leading  to  suicide.  It  is  of  slow  onset  and  its  natural  goal  is 
complete  dementia.  It  may  precede  the  motor  symptoms,  but  usually 
follows  them  at  a  varying  period.  Thereafter  the  muscular  and  mental 
disability  increase  t(^ther  to  the  end  of  life.  A  duration  of  ten  to 
thirty  years  is  common  and  old  age  is  often  attained,  as  the  disease  is 
not  inimical  to  life.     R(H3overias  are  unknown. 

Diagnosis. — Huntingilon's  disease  encountered  in  a  number  of 
generations  can  oifer  no  diagnostic  difficulty.  Originating  ch  novoy  it 
must  be  distinguished  from  chorea  projKT,  from  the  maladie  des  ticfty 
from  double  athetosis,  and  fn>m  the  family  ataxias.  Chorea  has  its 
early  mental  symptoms,  its  canliac  lesions,  its  tendency  to  recover,  and 
an  absence  of  extreme  mental  degradation.  Tics  have  a  limited  distri- 
bution, are  much  (juicker  in  their  rhythm  or  activity,  and  present  no 
dementia  unless  occurring  in  idiocy.  Athetosis  is  congenibil,  infantile, 
or  postparalytic  in  development.  The  family  ataxias  have  their  eye 
symptoms,  lack  mental  degeneracy,  and  commonly  appear  early  in  life. 

Treatment  has  been  futile. 


MYOCLONIA. 

The  term  myoclonus  or  paramyocJ<mus  has  been  used  to  designate  in- 
voluntary, unsystematized,  arrhythmic,  sharp,  muscular  contractions 
similar  to  those  produced  by  an  electric  shock.  They  may  be  localized 
or  disseminated  and  may  embnice  a  muscle,  a  muscle  group,  or  only  a 
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few  muscular  fibers.  Under  the  general  term  myoclonia  may  be  em- 
braced the  ixmunifocUmuH  mulHplex  of  Friedreich,  the  electric  chorea  of 
Bergeron,  Henoch,  Paget,  and  the  fibrillary  chorea  of  Morvan.  Senile 
clioreay  so  called,  is  but  the  motor  index  of  cortical  degenerative 
changes. 

Etiology. — Practically  nothing  is  known  of  the  causation  of  myo- 
clonia. Nervous  heredity  is  commonly  encountered,  the  male  sex  pre- 
ponderates, and  adult  age  is  the  usual  e|K)ch,  though  Bergeron's  form  is 
most  common  in  children.  Overwork,  fatigue,  hunger,  fear,  traumatism, 
and  cold  have  been  considered  excitants. 

The  nature  of  the  disease  is  si)eculative,  but  the  motor  cells  in  cortex 
and  cord  are  presumed  to  be  at  fault.  A  case  in  which  muscular 
atrophy  followed  is  thought  to  mid  force  to  this  point  of  view  so  far  as 
it  relates  to  the  cord.     The  morbid  anatomy  is  unknown. 

Symptoms. — The  onset  may  be  sudden,  following  one  of  the  in- 
citing causes  mentioned,  or  the  motor  sj/mptorwi  may  insidiously  develop. 
These  are  the  essential  features  of  the  disease,  which  lacks  sensory, 
trophic,  dynamic,  and  electrical  symptoms  but  usually  presents  sharp 
tendon  reflexes.  The  clonic  contractions  l)^in  ordinarily  in  the  lower 
extremities,  and,  as  a  rule,  are  bilateral,  though  not  strictly  symmetrical. 
They  then  involve  the  upper  limbs,  but  conmionly  spare  the  face.  The 
clonic  contractions  are  instantaneous  and  involuntary,  increased  by 
emotion,  but  subject  to  some  degree  of  voluntary  control.  They  subside 
or  remain  in  abeyance  during  voluntary  use  of  the  given  muscles,  at 
least  for  a  few  minutes.  D(»j)ending  ujK)n  their  location,  extent,  and 
intensity,  they  may  appear  only  jis  a  contracting  muscular  bundle,  pro- 
ducing a  linear  elevation  of  th<»  skin,  or  may  muse  a  joint,  a  digit,  or 
an  entire  extremity  to  start  suddenly.  Usually  clonic,  they  may  be 
repeat(Hl  so  rapidly  as  to  prcKluei*  a  tonic,  or  ev(»n  tetanic  effect.  One 
or  all  varieties  may  be  observed  in  thi»  same  jwitient  The  contractions 
are  unequal,  irregular,  and  arrhythmic.  Sometimes  they  produce  con- 
stant agitation  ;  sometimes  they  come  on  in  little  attacks,  with  varying 
intervals  of  quiet.  They  may  reach  a  nite  of  GO  to  100  a  minute,  and, 
as  a  rule,  are  more  nipicl  the  smaller  the  muscle  aff*ected.  They  cea.se 
during  sleep,  but  in  some  instances  may  rouse  the  j)atient  in  the  night. 
Percussion,  pin<'hing,  heat  or  cold,  ele<rtrie  shocks,  and  the  emotions  tend 
to  augment  and  rwall  them.  The  intelh^ct  is  unaffected.  The  face, 
tongue,  and  trunk  are  exceptionally  involved.  The  nuiscles  of  organic 
life  and  the  8]>hiueters  escape. 

When  the  disease  begins  insidiously,  the  contractions  come  on  during 
repose  and  at  long  intervals,  attracting  little  attention.  They  pn)gres8- 
iv(»ly  increase*  in  ext<nit  and  vigor,  and  in  a  few  weeks  or  months  reach 
th(»  period  of  complete*  development,  which  varies  in  dnration  in  diften»nt 
cases,  but  is  usually  ]>r()tnicte(l  many  months.  The  tendency  of  the  dis- 
ease? is  then  to  subside  slowly  toward  coin])lete  recovery,  but  often  with 
remissions  or  later  recurrence.     Most  cases  finally  recover. 

Diagnosis. — The  dijignosis,  owing  to  the  rarity  of  the  affection,  is 
seldom  made.  Tic^  alone  are  likely  to  be  mistaken  for  myoclonia  if  the 
case  is  carefully  studied.     These,  however,  are  almost  invariably  first 
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unilateral,  and  have  a  predilection  for  the  face,  whence  they  usually 
Bpread  to  the  neck,  arms,  etc.  They  are  distinctly  purposive  in  char- 
acter, and  expressive  or  gesticulatory,  demonstrating  the  subconscious 
basis  on  which  they  develop. 

The  prognosis  is  good. 

Treatment  has  appeared  to  have  little  effect.  The  use  of  galvan- 
ism to  spine  and  muscles  is  favored  by  some,  and  motor  inhibitors,  such 
as  atropin,  eserin,  valerian,  hyoscin,  and  cocain,  have  been  employed 
with  varj'ing  results.  Commonly,  the  general  physical  condition  requires 
appropriate  attention. 

DUBINFS  DISEASE. 

In  1845  Dubini  described  a  disease  occurring  in  the  malarial 
regions  of  Italy  which  he  called  electrical  chorea.  The  name  is  unfor- 
tunate, as  the  condition  is  not  allied  to  Sydenham's  chorea,  nor  docs  it 
resemble  it  in  any  manner.  It  has  also  been  applied  to  several  varie- 
ties of  myoclonus,  and  to  some  hysterical  manifestations,  with  equal  dis- 
advantage. The  morbid  anatomy  is  not  yet  determined,  though  many 
of  these  cases  have  been  examined  post  mortem.  In  nearly  all  there  is 
evidence  of  infection,  such  as  pulmonary  and  splenic  congestion,  inflam- 
mation of  the  meninges,  increase  of  cerebrospinal  fluid,  cerebral  con- 
gestion, especially  at  the  base,  and  softoncnl  foci  in  the  cortex  and 
great  ganglia.  In  some  earlier  instances  the  cerebrospinal  axis  wjis  re^ 
ported  of  normal  appearance.  This  statement  may  be  received  with 
some  doubt.  The  disease  has  been  attributed  to  everything,  from 
malaria  to  typhus,  and  seems  to  be  confined  to  Italy,  and  especially  to 
Lombardy. 

The  oaset  is  abrupt  and  marked  by  intense,  contiiuious  pains  in  the 
head,  neck,  and  sometimes  in  the  lumbar  region.  Shortly  the  extremi- 
ties are  seized  with  short,  sharp  spasms,  recalling  the  electrical 
responses,  and  giving  rise  to  the  name  "  electrical  chorea."  They  usu- 
ally first  appear  in  the  upper  extremities,  especially  in  the  hands  and 
fingers,  sometimes  in  the  face,  and  are  attended  by  painful  sensations  in 
the  same  locality.  Gradually  they  spread  into  a  heiniple^ic  or  diplegic 
distribution,  which  is  attained  within  a  week  or  two.  Tii(»  twitchings 
occur  at  somewhat  regular  intervals,  and  frequently  are  accompanied  by 
epileptoid  convulsions,  without  loss  of  consciousness,  which  may  take 
place  several  times  in  the  twenty-four  hours,  and  commonly  leave 
paretic  traces  behind  them.  Sensibility  is  not  greatly  affected,  though 
there  may  be  a  hypersensitiveness,  easily  ]>rovoked  and  sometimes  ex- 
alting the  motor  symptoms.     Electrical  reai^tions  are  said  to  be  normal. 

The  disease  usually  grows  progressively  worse.  The  muscular  s]>asms 
be(»ome  almost  continuous,  the  convulsions  are  rapidly  repeated,  and  in 
from  ten  to  one  hundred  and  fifty  days  the  disease  ends  in  death  in  about 
ninety  per  cent,  of  all  cases.  The  fatiil  termination  is  preceded  by  a 
condition  of  continuous  epile]>t<)id  spasm,  a  sort  of  status,  followeil  by 
coma,  relaxation,  and  exhaustion.  Occasionally,  there  are  remissions  in 
the  progress  of  the  disease.     Treatment  has  been  unavailing. 

3,3 
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PARKINSON'S  DISEASE,  PARALYSIS  AGITAN& 

In  1817  Parkinson  fj^ve  a  complete  clinical  description  of  a  rather 
common  disease,  whicli  he  termed  Hhaking  paltty.  It  \a  generally  known 
as  paraJyHW  (U/Uciim,  As  the  usual  weakness  may  be  absent  and  the 
tremor  may  appear  only  late  in  the  disease,  the  descriptive  name  is  not 
always  appliaible.  Generally,  it  is  considered  a  neurosis,  but  accunni- 
lating  material  {K)ints  to  an  organic  basis  for  the  malady,  which  will 
probably  s(K)n  jmiss  into  its  projKT  ciitt»gi)ry.  The  disease  is  one  of  late 
middle  life,  usually  cx)mmencing  locally,  tending  to  hemiplegic  and 
finally  to  diplegie  distribution,  and  conmionly  marked  by  rigidity, 
tremor,  and  weakness  of  similar  extent.  Never  fatal  in  itself,  it  lasits 
until  death. 

Etiology. — Parkinson's  disease  rarely  commences  before  forty  or 
after  sixty-five  years  of  age.  Most  ciommonly  it  api)ears  at  about  fifty. 
The  male  sex  furnishes  over  two-thirds  of  all  cases,  and  this  proportion  is 
uniform  for  all  ages.  A  neurojiathic  heredity  is  conmionly  encountered. 
In  exceptioiml  instances  the  disoiise  appears  in  several  generations  or  in 
collateral  family  branches.  Among  the  alleged  exciting  caiateM^  ft»ar, 
anxiety,  grief,  and  physical  exhaustion  have  been  named.  In  Paris 
and  Strasburg  during  the  siegi»s  of  the  Franco-Prussian  War  and  in 
the  Americain  Rebellion  numerous  ceases  dev(»loiK»d  un<ler  the  combined 
influences  of  privation,  pn)longi»d  anxiety,  and  sudden  fears.  Traumatism 
has  appeared  to  incite  it,  and  in  such  instances  the  tremor  has  sometimes 
apjxaired  in  the  limb  aifect(»d,  sometimes  even  in  the  jMirt  of  the  limb 
directly  iiijurcKl.  The  i)ossibility  of  hysteria  in  such  cases  is  strong. 
Mental  shock  cun  not  be  excluded  in  such  accidents. 

Morbid  Anatomy. — Reganling  the  morbid  anatomy  of  Parkinson's 
diseases  there  is  mn<*h  diversity  of  opinion  au<l  observation.  In  typical 
cases  Westphal,  B(Tger,  Charcot,  and  (iowers  have  found  no  abnor- 
malities. Others  hav(^  found  changes  in  the  encephalon,  conl,  and  even 
in  the  muscles.  Dubief  and  Ketscher  have  note<l  Retrograde  changes 
in  the  motor  cells  of  the  anterior  horns  and  sclerous  changes  in  the 
white  tracts  of  the  cord,  repealling  those  due  to  senility.  Redlich  ^  in 
seven  cjises  found  the  conl  most  affected.  Small  jwtches  of  sc»lerosis 
were  found,  mainly  in  the  jM^sterior  columns,  but  some  in  the  lateral 
tra(^ts,  and  most  fre(|uently  at  the  level  of  the  cervical  and  lumlmr 
enlargements.  They  originatcnl  from  the  vessels,  and  showed  atrophy 
of  nerve-fibers  and  increase*  in  interstitial  tissue.  The  process  was  an 
endo-  or  jKTi-art<'ritis,  with  extension  to  the  surrounding  jmrts.  The 
c^'lls  of  the  anterior  gray  and  (-larke's  columns  were  almost  always 
pigm(»nt<Kl.  He  re<!ognize(l  the  changes  as  senile  in  part,  but  thinks 
thev  exceed  it  in  deii^ree.  Dana  has  descrilxKl  a  diffuse*  scjlerous  mvelitis 
with  vascular  lesions  and  cellular  atrophy  in  both  cronl  and  cortex. 
Mendel,  Ohanrot,  Bhwh,  and  Marines(H)  in  three  easels  have  found 
tuben^les  in  th<»  peduncular  region,  and  Hrissjiud,  from  a  study  of 
pseudobulbar  palsies  in  conn(H;tion  with  i)aralysis  agitans,  is  inclined  to 
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I  locate  the  lesiou  in  llie  pwluncular  territory.  The  nionoplt^c  aod 
tiemiplf^c  cawes  iudicatt'  cerebral  disorder  and  the  iuvulvL'mfiit  nf  the 
fkoe-  and  jaw-iuuscles  is  certainly  due  to  suprucxirdal  8tut«t-.  At  present, 
however,  wo  can  go  no  further  than  the  supposition  that  vasuuiar 
changes,  probably  ufiectiug  the  peduncular  circulntiuu,  may  be  at  the 
bottom  ol'  the  symptoios,  and  that,  usually,  they  are  degenerative  in 
cliarueter.     Fatty  changes  in  the  muscles  are  eneonntered  in  verj-  old 

Symptoms. — A  typical  case  of  Pnrkinson'fi  disease  preeents  a  most 
striking  picture.  The  patient  trots  into  the  room  with  short,  reluctant 
steps,  apparently  following  his  center  of  gravity.  The  body  in  inclined 
forward,  tlie  neck  extended  and  rigid,  the  elbows  flexed  and  slightly 
abducted,  bringing  the  hands,  with  their  trembling;  fingers,  to  the  level 
of  the  grt>ins.  The  faa:  is  mask-like,  the  eyes  bright 
an<l  unwinking.  The  patieut  turns  IxHlilv,  deliber- 
ately, BJid  rigidly.  He  sits  down  slowly,  witli  pre- 
caution, on  the  edge  of  the  cbair,  always  leaning  for- 
ward, his  shaking  hands  on  his  knees  in  constant 
motion.  Every  change  of  position  is  studied  and 
reluctant.     We  may  tjike  up  the  symptoms  in  detail. 

The  muscular  rigidity  is  worthy  of  first  alten- 
tion,  as  it  is  the  domimint  motor  phenonieniiu,  ctuising 
the  pecidiar  attitudes  and  postures,  the  immobile  faci', 
and  the  slowness  of  movement.  It  is  the  motor  ana- 
logue of  the  mentul  inertia  so  cotnuion  in  this  dis(?asc. 
It  is  ulwoys  present  \vhere  the  tremor  exists,  and  may 
be  highly  develo|>e'I  witlnmt  the  tremor,  or  may  first 
invade  the  parte  that  siibsri[iieitlly  tremble.  Piissive 
motion  is  sometimes  itiijieileil  by  tlie  rigiditv,  but 
there  is  no  hyptsrtouus  and  the  tendon  reflexes  are 
only  slightly  increa.sed.  A  tbot-clonns  is  never  en- 
ooiintered.  There  is  a  characteristic  faeifn.  The 
nasolabial  folds  and  lines  of  expression  tend  to  dis- 
appear. The  face  Ix-comes  smooth.  The  brow  may 
retain  its  cniss-wrinkk'S  thnnigli  eufon-ed  elevation 
requisite  for  forw.inl  vision,  if  the  body  and  head  be  bowed.  The 
eyes  are  widely  opened  and  rarely  wink.  The  oi'ular  globes  tend 
to  remain  fixed  so  that  the  patient,  in  order  to  change  the  direc- 
tion of  vision,  ordinarily  turns  bodily  with  the  neck  held  rigid. 
Movements  of  ocular  association  and  accommodation  are  imjieded  by 
this  rigidity,  and  the  patient  shows  little  or  no  facial  variation  for  any 
of  the  emotions  that  may  play  behind  this  mask.  Sptech  is  nuKlified. 
It  becomes  monotonous  and  deliberate.  The  patieut  hesita.te.s,  but, 
once  started,  hurries  thnjugh  his  sentences  and  stops  as  if  relieved  to 
be  through.  He  likes  monosyllables  and  may  become  extremely 
taciturn. 

In  the  neck  all  the  muscles  are  involved,  giving  an  appearance  of 
Btiff-neck  or  rheumatic  tortieolUs,  but  the  face  is  always  held  to  the 
middle  line,  the  chin  commonly  somewhat  advanced.     The  body  is  bent 


Fljf.  sw.— 1 


516  SEUB0SE8. 

forward  tlinmghout  its  length  and  also  ut  tlie  hips.  There  is  eveiy- 
wherc  u  preixinderance  of  flexor  ]>ositiunti,  as  a  rule,  but  in  very  excep- 
tional cases  tlie  neck  and  body  may  he  bent  backward.  The  arm», 
naturally  drooping  forward,  are  flexed  at  the  elbows,  which  are  slightly 
separated   from   the   sides.     The   hands  may  bo  partly  flexed  or  ez- 
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tended  at  the  wrist,  but  the  finffers  are  always  held  more  or  le!>H  in 
flexion.  A  ])nsition  giniilor  to  that  of  holding  a  pen  is  (»nnuon,  or  the 
Imiid  may  be  partially  cliwed.  The  digits  fn-ipiently  deviate  to  the  ulnar 
side  of  the  IijuhI,  an  in  rheumatoid  conditituis,  and  tliowc  may  also  l>c 
pres<'nt.  In  the  fonvv  extremity  the  stiffiufw  is  less  nu)rk<-d,  but  in  ad- 
vanccHl  awn  euus<s  a  knee-spnuig  atti- 
^^^^^  tilde  and  gait 

^K^^^^^^  Thef/riiVof  Parkiiiftonians  Is  strikingly 

^-'^^^^^k  (teculiiir.     When  the  jiatient   rises   fn>m 

^^^^^^  tlie  chair,  he  liiwitutes  a  moment  as  if  to 

^^^^^r  take  aim,  and  sturt.s  aliead  in  a  dire<!t  line, 

^^^^^  his  liifi^.iixl  legs  trotting  to  ke«'p  up  with 

^^B^  the  forward-lesming  hotly.     In  some  in- 

^H^^^^  stances  tlie  [latient  is  stnmgly  ini])cllrd 

^■^^^^  forward,  and  can  only  arn>st  himself  by 

^H     ^^  running  into  objects  or  iKlssers-by.     There 

^^^^^^^^^■■^■■H  or  not  be  an  actual  to 

v-    w— If  [tin  1  ml  *[>     1    .        *''     forward,  or  projxiMon,  but  in  some 

^lowiiiK  |.n.i.ui.i..ii.         '        cases,  if  the  Iwxly  1«'  startetl  Imckward, 

sideways,    or    iiirwani   by   a   push,   the 

direction  is  nmintained  for  a  few  or  many  stejjs,  giving  rise  to  the  terms 

laii-roiiiilxhm  and  rctrojiiilnioii,  and  th<'se   may  occur  spontaneously  on 

getting  up  or  in  attempting  to  stop  while  advatieing. 

The  tremblingr  in  shaking  jialsy  may  aiiixiir  aiWr  rigidity  has  de- 
vel()|H'<l  or  at  the  siime  time.  It  usually  coinnu-uees  in  one  hand  and 
arm  mid  then  invades  the  hiwer  extn'mily,  subset jiiently  ap)>caTing  in 
the  <)ji|K)sittt  arm  and  Anally  in  the  opjiosite  leg.     In  some  cases  it  is 
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bilateral  from  the  start,  but  oommonly  it  is  more  marked  on  one  side 
than  on  the  other,  and  may  be  monopl^ic  or  more  often  hemiplegic  for 
sevenil  years,  eventually  showing  a  tendency  to  be  diplcgic  in  distri- 
bution. Often  it  is  steadily  preceded  in  its  advance  by  the  rigidity,  or 
the  rigidity  may  be  generalized  and  of  long  standing  before  tremor 
appears  in  the  hands.  It  afiects  the  dishd  portion  of  the  extremities 
most  In  the  hands,  where  it  customarily  first  ap])ears  and  is  most 
developed,  it  causes  a  rhythmical,  alternating  flexion  and  extension  of 
the  fingers,  mainly  at  the  metacaqial  joints.  The  tremor  may  be 
limited  to  the  index  and  thumb,  or  aifect  the  interossei  mainly,  causing 
rolling  of  the  fingers  upon  their  long  axes.  The  patient  appears  to  be 
constantly  rolling  some  small  object,  as  a  pill  or  a  pencil,  between  his 
fingers  and  the  opposed  thumb.  Sometimes  flexion  and  extension  of  the 
wrist  are  added,  and  very  rarely  we  encounter  movements  of  pmnation 
and  supination.  As  a  rule,  the  arm  and  shoulders  are  unaflected.  In 
the  lowar  extremity  the  tremor  predominates  at  the  ankle,  causing  the 
foot  to  drum  on  the  floor  as  if  with  clonus.  The  toes  are  less  evidently 
involved,  but  the  muscles  of  the  thigh  oft;en  participate  in  the  tremor. 


^'^^-fJoiaAa^^ 


Fig.  208. — Handwritlug  in  Parlcinson'a  di^ase,  with  furiuer  Htylc  l)eluw. 

The  muscles  at  the  back  of  the  neck,  the  shoulders,  and  the  dorsum 
of  the  body  are  seldom  alFected.  The  abdominal  muscles  invariably 
escape.  In  the  great  majority  of  cases  the  Ivcxid  does  not  tremble,  or 
only  does  so  by  movements  communicated  to  it  from  a  distance.  In 
very  rare  cases,  however,  there  is  a  rhythmic  nodding,  shaking,  or 
rotation  of  the  head  that  persists  even  when  the  patient  is  recumbent. 
The  eydidit  exceptionally  are  affected,  while  the  iips  and  Imcer  jaw  not 
rarely  show  a  tremor  synchronous  with  that  in  the  hands. 

The  great  peculiarity  of  this  tremor  is  its  occurrence  while  the 
patient  is  at  rest,  during  rejwse,  and  while  the  parts  are  supported. 
It  ceases  during  sleep.  Usually  it  subsides  momentarily  on  voluntary 
motion.  In  early  cases,  and  jxirticularly  in  cjises  presenting  marked 
antecedent  rigidity,  the  tremor  may  only  appear  on  voluntary  and  sus- 
tained motion,  as  in  reaching  to  the  back  of  the  neck  or  into  a  distant 
pocket,  and  must  be  carefully  sought.  The  tremor  is  a  slow  one,  of 
from  four  to  eight  oscillations  in  a  second.  Usually,  they  are  more  rapid 
if  of  limited  extent,  as  when  confined  to  the  fingers,  and  grow  slower  iw 
they  involve  larger  muscles  and  a  wider  distribution.     When  both  up[)er 
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or  all  four  extremities  are  involved  bv  the  tremor,  there  is  a  practical 
itynchranous  unifonnity  of  rhythm  at  all  ])oint8.  The  character  of  the 
tremor  shows  distinctly  in  the  handttrrUiru/.  The  letters  are  formed 
slowly  and  are  of  fair  proportions,  but  all  the  lint»s  are  tremulous,  both 
upstrokes  and  stems.  The  writing  tends  to  iK^como  cnmi])ed  and  small. 
Sometimes  a  lens  is  required  to  detect  the  tremor  thus  graphically 
demonstrated. 

The  palsy  never  reaches  a  complete  degree,  and  the  paresis  may  be 
extremely  slight.  While  patients  may  bitterly  complain  of  a  feeling  of 
weakness  and  stiffness,  they  oflen  show  a  normal  amount  of  strength, 
even  when  the  rigidity  and  tremor  are  verj'  well  developed.  In  a<l- 
vanccK.1  cases,  however,  there  is  customarily  some  weakness,  and  this 
may  even  be  extreme ;  but  these  jMitients,  as  a  rule,  are  loath  to  make 
exertion  of  any  sort. 

Sensory  Disturbances. — ^The  genenil  sensibility  is  objectively  in- 
tact, but  Parkinsonians  frequently  complain  of  subjective /ee/m^«  of  heat, 
more  rarely  of  cold.  These  sensjitions  may  be  ac<x>mj>anied  by  vasomotor 
dwhirbanccy  showing  itself  in  elevated  local  temperature,  in  profiise 
sweats,  and  in  flushing.  Sometimes  they  sc»ek  cool  rooms  and  throw  off 
heavy  clothing  and  bcd-c^overing,  even  in  winter.  In  some  cases  there 
is  great  restlessiu^ss,  apparently  due  to  the  discomfort  arising  from 
mustnilar  rigidity.  The  hands  may  be  fn>quently  moved  or  the  patient 
insists  upon  the  limbs  being  rubbed  and  movt^d  about  every  few  minutes. 
Mus<Hdar  atrophy  only  appears  in  advanced  «ises  but  even  then  is  not 
extreme.  There  arc*  no  electrical  (changes  or  sphincter  weakness.  As 
this  is  a  disease  of  the  involutional  |HTiod  of  life,  we  may  find  all  the 
disturbances  of  senilitv,  but  thev  are  coincidental  acwssories. 

The  mental  state  is  likely  to  be  mistaken  for  one  of  dementia,  but, 
as  a  rule,  these  patients  enjoy  all  their  mental  powei's.  There  is,  how- 
ever, the  sjiine  inertia  in  the  mental  processes  that  marks  the  muscular 
state.  They  shun  exertion,  are  chary  of  their  thoughts,  talk  little, 
api)ear  indiff(Tent,  and  often  recpiire  the  incentive  of  strange  faces  or 
extraonlinary  circumstaiu^es  to  arous(»  them  to  a  show  of  mental  activity. 
This,  taken  with  th(»ir  inexpressive  faces,  is  easily  misleading. 

Course. — The  diseiuse  is  essentially  chronic  and  progressive.  The 
oruietj  insidious,  as  a  nile,  may  be  abrupt,  following  some  mental  or 
physi(ial  storm.  The  duration  is  from  ten  to  forty  years.  In  the 
extremely  protractcnl  cases  the  patients  btHMmie  more  and  more  helpless, 
fall  into  a  senile  dementia,  and  die  from  intercurrent  disease,  usually 
pneumonia.  VarieflcH  have  been  describe<l,  but  they  are  usually  limited 
and  undevelo|KMl  cases.  Thus,  the  monoplegic  and  hemiplegic  forms, 
the  form  without  tremor,  the  form  without  rigidity,  and  the  form  show- 
ing extension  are  named.  The  profpumn  is  bad,  but  there  may  l>e 
rtmiissions. 

Diagnosis. — In  typical  cases  the  diagnosis  is  almost  made  at  a 
glance.  In  early  and  undeveloped  «ises  Parkinson's  disease  may  be 
mistaken  for  posfhemiplcf/ic  trembling,  but  hu^ks  the  histor\'  of  a  stroke. 
Senile  trnnhUng  usually  first  affects  the  hciul  and  doc^s  not  present  the 
facies  and  rigidities,  but  intermeiliate  cases  may  be  found  and  l)oth  may 
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coexist     Multiple  aderoms  has  its  increased  reflexes  and  intention  tremor, 
hysteria  its  stigmata. 

Treatment. — If  seen  early,  the  cases  should  be  treated  as  those  of 
cerebral  arteriosclerosis  (see  p.  193).  In  several  instances  this  plan  of 
treatment  has  seemed  to  retard  the  development  of  the  disease.  Symp- 
tomatic medication  is  practically  useless.  Opium,  hyoscin,  and  cannabis 
indica,  if  given  freely,  temporarily  control  the  tremor,  but  at  the  ex- 
pense of  the  general  health  and  welfare.  Massage,  electricity,  and 
strychnin  give  a  little  help  for  the  time  being  in  some  cases.  Mental 
and  physical  fatigue  must  be  avoided.  Charcot  noticed  that  the 
vibrations  experienced  in  carriage-  and  car-riding  mitigated  the 
tremor,  and  treated  many  cases  by  means  of  a  jolting  or  vibrating 
chair  with  temporary  benefit. 


THOMSEINrS  DISEASE  (MYOTONIA). 

In  1876  Thomsen,  himself  subject  to  the  disease,  fully  described  a 
muscular  condition  later  called  myotonia  mngeaUa,  family  myotonia,  etc. 
It  is  a  disorder  manifest  in  the  voluntary  muscles,  which  show  a  stiff- 
ness and  rigidity  upon  attempted  use  after  a  pcriixl  of  repose,  and  certain 
peculiarities  of  mechanical  and  electrical  irritability.  It  is  a  rare  dis- 
ease, numbering  not  more  than  fifty  rec^orded  cases. 

Etiology. — ^The  salient  etiological  feature  of  the  infirmity  is  heredity. 
Most  of  the  known  cases  have  been  in  family  groups,  sometimes  ex- 
tending over  several  generations  and  through  several  collateral  branches. 
Occasionally  the  disorder  has  passed  over  a  generation  and  again 
appeared.  With  and  without  direct  heredity  the  family  history  is 
commonly  surcharged  with  neuroses  and  psychoses.  Males  are  appar- 
ently the  more  commonly  affected. 

Morbid  Anatomy. — Various  observers,  \\\xin  examination  of  excised 
fragments  of  the  affected  muscles,  have  recognized  a  hypertrophy  of  the 
protoplasm  and  nuclei  and  a  deficiency  of  striation  in  the  enlarged 
muscle-fibers,  usually  with  slight  but  insignificant  increase  of  interstitial 
tissue.  This  constitutes,  according  to  Deleage,  a  persistence  of  embryonal 
conditions.  Jacoby  ^  insists  that  this  appearance  is  an  artifact  that  is 
not  found  if  the  tissue  removed  during  life  is  not  allowed  to  contract 
Babes  and  Marinesco  have  noted  deformity  or  maldevelopment  of  the 
terminal  motor-nerve  plaques.  In  the  only  autopsy  yet  recorded, 
D^jerine  and  Sottas^  found  no  changes  in  medulla,  cord,  or  peripheral 
nerves.  It  is  as  yet  impossible  to  say  whether  we  have  to  dejil  with  a 
pure  myopathy,  a  trophoneurosis,  or  a  congenital  defect  in  the  trophic 
and  motor  apparatus  of  the  cord. 

Symptoms. — The  awkwanlness  caused  by  the  fixity  of  the  muscles 
upon  attempted  use  is  noticed  in  infancy,  or  may  appear  at  any  time  up 
to  the  twentieth  year,  or  perhaps  even  later.  In  typical  cases,  when 
the  subject  desires  to  execute  some  movement,  a  more  or  less  marked 

»  **  Jour.  Nerv.  and  Mental  Dis.,"  July,  1898. 
«  "Revue  de  M6d.,"  March,  1893. 
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and  prolong(Hl  contraction  fixes  the  muscles  in  question.  This  gradually 
subsides  and  the  movement  is  accom])li8hed.  Kepetitions  occur  with  less 
force  and  duration  for  the  particular  action,  and  finally  cease  to  appear, 
but  any  change  in  the  character  or  even  in  the  rhythm  of  the  move- 
ments may  reinstate  the  muscular  fixation.  Thus,  in  rising  from  a  diair 
the  legs  and  thighs  are  held  rigidly.  Once  erect,  the  first  step  is  im- 
peded, the  second  less  so,  and  finally  steps  are  taken  with  natural  ease, 
but  a  lialt,  a  sharp  turn,  or  even  a  change  of  speed  may  again  set  up 
the  spasm.  All  the  voluntary  muscles  may  \k>  aifected,  even  to  those 
of  the  thorax,  eye,  and  tongue,  but  usually  the  myotonia  is  most  marked 
in  the  lower  extremities,  and  in  some  cases  the  face  and  upper  extremi- 
ties escajHJ.  The  cajigenital  paramyotonia  of  Eulenberg,  in  which  sym- 
metrical groups  of  muscles  are  affected  mainly  on  direct  exi)osure  to 
cold,  ap{)ears  to  be  a  limited  form  of  Thomsen's  disease.  The  sphincters 
and  unstriped  muscles  escape,  and  in  the  case  mentioned  the  heart- 
muscle  was  normal.  Graping,  sneezing,  cold,  wet,  fatigue,  and  emotional 
excitement  provoke  the  spasms,  while  warmth,  moderate  exercise,  repose, 
and  quietude  diminish  their  intensity.  They  are  in  some  measure  rela- 
tive in  intensity  to  the  vigor  of  the  attempted  movement. 

Commonly,  the  affected  muscles  are  of  unusual  firmness  and  increased 
bulk,  but  of  lessened  power,  giving  an  appearance  of  athletic  develop- 
ment at  variance  with  the  actual  weakness.  They  are  perfectly  supple 
to  passive  movements.  The  reflexes  are  normal,  but  a  tap  on  the 
tendon  is  likely  to  produce  a  s^msm  in  the  anterior  femoral  group,  modi- 
fying the  usual  response.  Electrical  and  mechanical  excitations  of  the 
motor  nervcAninhi  pnxluce  perfectly  normal  responses,  or  they  are,  if 
anything,  somewhat  diminished.  In  the  miMcJe^  it  is  very  different.  A 
slight  blow,  as  with  a  |>ercussion  hammcT,  produces  a  persisting  welt 
from  localizcnl  muscular  swelling  or  myoidema.  The  galvanic  current 
prcHluces  sluggish,  prolongcnl  contractures  upon  closure  almost  equally 
with  (»ither  jK)le.  Anodal  or  cathodal  closing  t<^t2uius  may  oflen  be 
S(>cured  with  the  continuous  passage  of  five  to  ten  milliamperes  of  cur- 
rent The  stmng  fanidic  eurrt»nt  j)roduoe.s  undulatory  contractions  in 
many  muscles,  and  these  sometimes  attend  the  pa<*sage  of  the  continuous 
current.  Repeated  el(?(5triail  or  mechanical  stimulation  of  the  muscles, 
like  volitional  use,  gradually  exhaust  the  myotonic  responses. 

As  variHiea,  Jacobi  ^  would  limit  the  term  congenital  myotonia  to 
cases  (1)  presenting  a  hereditaiy  etiology  either  as  a  direct  transfer 
from  the  ascendant,  or  by  inherited  disposition ;  (2)  manifesting  the 
myotonic  disorder  of  movement — namely,  intention  spasm  ;  (3)  showing 
the  myotonic  reaction,  which  he  describes  a,s  made  up  of  normal 
mechaiii(»al  and  famdic  excitability  of  the  nerves  and  increased  mechan- 
ical and  faradic^  excitability  of  the  muscles,  anmlal  and  ciithodal  con- 
tractions  being  ecjual  and  the  resj)onse  always  being  tonic  and  prolonged  ; 
(4)  persisting  hyjwrtniphy  of  the  enlargeil  muscles  ;  and  (5)  absence 
of  symptoms  j>ointing  to  gross  involvonumt  of  the  nervous  system. 
Other  varieties  of  myotonia  he  would  denominate  myotonia  aquisita,  as 

*  Loc,  cit. 
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describing  those  acquired  subsequent  to  birth,  and  myotonia  transitoria 
for  the  cases  due  to  exposure  to  cold,  etc. 

Psychic  diaordera  are  frequently  a&sociated,  but  not  necessarily  present 
'Die  malady  once  developed  persists  for  life,  which  it  does  not  abridge. 
It  is  an  incurable  infirmity,  but  sometimes  shows  arrest  or  amelioration. 

Diagnosis. — The  myoidema  and  myotonic  electrical  reactions,  taken 
vrith  the  intention  spasm,  if  the  term  may  l)e  used,  make  the  diagnosis 
easy.  Tetany  has  its  distinctive  signs  in  the  phenomena  of  Trousseau  and 
Chvostek.  Pseudohypertrophic  paralysis  has  peculiar  deformities,  eon- 
tracturesy  and  weakness  without  intention  cramps.  It  subsequently 
shows  atrophies  and  has  no  myotonic  reactions. 

Treatment. — ^The  causes  which  provoke  the  myotonic  cramps,  such 
as  overexertion,  fatigue,  exposure  to  cold,  and  excitement  of  all  sorts, 
must  be  avoided.  Massage,  reasonable  exercise,  electric  baths,  and 
cerebral  galvanization  have  been  recommended.^ 


CHAPTER  IV. 

FATIGUE  NEUROSES- 

Many  occupations  requiring  the  constant  repetition  of  certain  pre- 
cise muscular  movements  may,  eventually,  through  overuse  and  fatigue, 
give  rise  to  disturbances  of  muscular  control  for  the  mtuiccuver  in 
({uestion.  The  condition  may  be  manifest  as  pain,  tremor,  weakness, 
or  cramp,  but  usually  these  are  variously  combined  in  diiferent  cases. 
This  group  of  motor  disturbances  is  also  called  occupation  s})as)m  or 
occupation  neuroses.  Many  of  them  are  d(»scrilxHl  under  terms  indi- 
cating their  particular  avocational  association,  as  scriveners'  palsy,  piano- 
players'  cramp,  seamstresses'  spasm,  etc.  We  may  take  writers'  cmnip, 
the  most  commonly  encountered  one,  as  a  type,  and  then  only  an 
enumeration  of  the  other  forms  will  be  needed.  The  more  delicate  and 
highly  differentiated  the  functional  movements,  the  more  re^idily  does 
their  repeated  overfatigue  set  up  this  inhibitory  condition.  No  definite 
anatomical  changes  have  been  found,  but  it  is  highly  probable  that 
improved  methods  w^ill  demonstrate  niorjJiological  alteration  of  the 
nuclear  gray.  Vigouroux^  claims  to  have  found  changes  in  nerves  and 
muscles  in  many  cases,  and  supjwses  them  to  be  present  in  all. 

*  W.  von  Becbterew,  "Neurolog.  Centralbl.,"  Nov.,  1897. 
""ProgrtsMMicale,"  quoted  in  **Amer.  Medico-Surg.  Bulletin,"  Jan.  25,  1897. 


WRITERS' CRAMP. 

Writers'  cnimp  is  variomsly  known  as  scrivenerB'  palsy,  grapho- 
npasniUH,  iiiugignipliiu,  uliirusposni,  etc. 

Etiology. — A  7ieumpathw  hercdiiy  and  a  neurotic  make-up  are 
very  uominon  among  suffererB  from  writem'  crunij).  The  neuroei^i  has 
exeeptioiuilly  been  notctl  tu  brotliers  und  in  parents  and  children,  but, 
ordinarily,  tbcre  is  merely  a  tranxmitttxl  nervous  tare  couHtitutii^  a 
tcndeiK^y  bi  tbc  development  of  the  disorder  under  the  provocation  of 
overuse  of  a  certain  functional  group  of  muscular  movements.  It  is 
mn(;h  more  coiuiuon  in  the  male  than  in  the  female  afx,  perhaps  owing 
to  the  greater  pnij>ortion  of  men  t'ngage<l  with  the  pen.  It  most  com- 
monly develops  l>etween  twenty  and  fifty  years  of  age,  being  vei^'  rare 
before  and  after  these  extremes.  Itw  gnntest  incidence  is  bt'tween 
twenty-five  and  thirty-five.  It  is  very  likoly  to  a])pear  during  i>eriod8 
of  physical  or  mental   strain,  especially  after  protracted  anxiety  arising 


Fig.  110.— Cell  rrom  poMarlor  iiilmi 


from  any  caiw.  Ocaisionally,  some  hteai  injury  to  the  hand  or  arm 
whicli  entails  additional  dilfinilty  in  the  nieclianical  process  of  writing 
may  serve  to  provoke  it.  Neuritis,  neuralgia,  anil  hemiplegia  nffei-ting 
tlie  writing  arm  have  been  followed  by  the  neurosis.  The  priiicijial 
inciting  cause  of  the  trotd)le  is  c:reeimvc  irrithu;  in  a  bad  mativei' — tliat  is, 
in  any  style  that  dejtends  ii]M)n  the  employment  of  the  small  muscles  of 
the  lian<l,  wrist,  or  forearm  in  chief,  and  in  which  the  writing  move- 
ments an-  not  made  entin'Iy  fn)m  the  shoulder.  Thus,  writers'  cmnip  is 
pmcti<".illy  unknown  among  stenographers,  in  sjiitc  of  the  rapidity  and 
tcdionsiK!ss  of  tlieir  work,  owing  to  tlie  (iu;t  that  the  characters  employed 
are  best  made  by  the  freelianil  method  (Histoniartly  employed.  Gnwcrs, 
indtMid,  encountered  a  stenographer  who  conld  write  shorthand  readily, 
while  ordinary'  script  caused  a  sjinsm. 

Pathology. — Nnmerous  theories  have  been  advanced  regarding  tlie 
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pathology,  and  the  seat  of  t)ie  disease  hm*  lieen  variously  placed  in  tho 
miisirlee,  in  the  nerves,  in  the  spinal  centers,  in  the  (.'erebelhini,  and  in 
ihc  ctirtes.  We  can,  at  ouce,  rule  out  the  muscle  and  t]u:  nerve  as 
initial  kici,  because  in  ordinary  cases  the  musciitur  control  for  movements 
rwit  of  the  particular  occupational  variety  are  fully,  promptly,  and  nor- 
mally executed.  It  is  impossible  to  conceive  of  a  peripheral  lesion 
wliich  would  disturb  only  a  certain  purposive  function,  leaving  others 
intact.  In  most  all  cases  the  motor  function  at  fault  is  one  to  which 
the  motor  apparatus  has  become  trained  and  habituated.  In  some 
degree  it  is  automatic  and  subconscious.  Such  acts  are  genemlly  snp- 
p(»ied  to  be  largely  subcortical.  Another  factor  is  interposed  by  the 
littigue  element  Hodge  has  clearly  demonstrated  the  changes  in  motor 
cells  resulting  from  physiological  fatigue.  In  the  occupation  neuroses 
it  is  at  least  supposable  tfiat  the  fatigue  may  overpass  the  limit  of  recu- 
peration. Well-authenticated  cases  in  which  muscular  atrophy  has 
succeedoti  the  spasm  would  Indicate  rather  conclusively  that  such  was 
the  case,  that  the  motor  cells  of  the 
cord  were  at  fault,  and  tliat  their 
trophic  powers  were  finally  involved. 
Sensory  and  motor  symptoms,  fuuc- 
tionullv  gronpe<l,  would  also  jwiint 
to  the  cord,  but  it  is  impossible  as 
yet  to  exclude  the  superior  cortical 
centers. 

Symptoms. — Tlie  wisrf  nf'writ- 
ets*  cramp  is  commonly  insidious. 
It  is  noticed  after  writing  a  con- 
sidciable  time  that  there  is  sensory 
discomfort  or  motor  difficulty.  The 
hand  aches,  feels  numb  or  wcidi,  or 
may  become  cramped  or  tremulous. 
After  a  moment's  rest  and  a  little 
rubbing  writing  may  be  resumed 
for  a  time,  when  the  trouble  roajy- 
pean*  and  gradually  less  and  less 
disabling  condition,  until  in  extreme  cases  merily  putting  the  hand  in 
the  writing  position  may  cause  it.  Several  forms  have  been  dcscrilied 
depending  upon  the  major  symptom.  Thus  we  have  thcapadic,  tirmulouit, 
neura!ffie,  and  jioralytic  voi-ietieH ;  hut  they  are  very  rarely  pure,  most 
cases  showing  a  combination  of  sensory  and  motor  features.  Ordinarily, 
the  cramp  is  painful  not  from  the  muscular  contraction,  but  because  the 
parts  are  affected  with  neuralgic  pains  that  are  occasioned  only  by  tlie 
act  of  writing.  In  some  instances  they  are  so  severe  as  to  alone  attract 
the  patient's  attention  and  inhibit  the  act  of  writing.  In  other  and 
much  rarer  cases  a  feeling  of  weakness  appears  to  prevent  the  use  of 
the  pen,  but  it  i-4  usually  associated  with  pain.  Tremor  may  be  the 
princiijal  feature',  and  is  practically  a  manifestation  of  weakness. 

Motor  Disorders. — In  the  case,  Fig.  212,  illustrated  fi-om  jihoto- 
graphrt,  the  plan  of  holding  the  pen  between  the  index  and  middle  fingers 
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was  adopted  when  spasm  first  developed^  and  for  a  time  ]>ennitted  a 
continuation  of  clerical  work.  When  seen  later,  the  hand  would  Ix^n  to 
cramp  after  half  a  dozen  words  were  written,  as  shown  in  the  second 
cut,  and  in  a  moment  the  spasm  would  become  violent,  the  pen  would 
fall,  and  the  fingers  and  thumb  would  be  extended  as  shown  in  the  third 
cut.  This  was  an  aggravated  case.  Commonly,  as  soon  as  tlie  spasm 
causes  uncertainty  in  writing  the  act  is  stopped  and  the  sjmsm  sulisides. 
It  may  cause  a  great  cliange  in  the  writing,  which  tends  to  become 
cramixnl  and  full  of  uncertainties  and  zigzags.  The  iwn  is  forcibly 
jerked  and  thrust  in  various  directions.  At  first,  by  steadying  the 
writing  hand  with  the  other,  and  adopting  a  thick  penholder  or  one 
fitted  with  a  ball  held  in  the  palm  of  the  hand  or  with  rings  against 
which  the  fingers  are  pressed  in  extension,  writing  may  be  continued  for 
a  time,  but  usually  the  spasm  reappears.  If  the  other  hand  be  then 
used,  it  is  not  uncommon  for  the  spasm  to  appear  on  that  side  after  a 
few  months,  though  this  is  not  invariably  the  case.  When  the  spasm 
aftects  the  second  hand,  it  may  also  cause  the  muscles  of  the  first  hand  to 


Fig.  212.— Wrltern'  cramp  (from  photngranhs) :  1,  Pen  held  between  flngera  at  first  gmTe  relief; 
2,  npa-Hni  twginuing  in  tiiuiub  and  index  ;  3,  fully  deTeloi>ed  HftaMm,  throwing  all  the  digits  except  vniall* 
c«t  finger  into  extuuHion  and  causing  the  iieu  to  fall. 


contract.  The  spasm  may  also  spread  to  the  muscles  of  the  forearm 
and  oven  to  th(»  arm  and  shoulder. 

In  cas(»s  of  moderate  severity  the  spasm  may  be  occasioned  (mly  by 
the  a(^t  of  writing,  but  sometimes,  and  in  severe  cases  usually,  other 
acts  requiring  precision  in  finger  movements  also  call  it  forth.  In 
telegmphers'  cramp,  writing  with  the  Morse  key  or  the  pen  oflxin  alike 
causes  tlu^  spiusm  ;  musicians  may  exjierience  tlie  spasm  both  in  instru- 
mental manipulations  and  in  writing ;  seamstresses  by  using  the  needle 
or  the  scissors,  etc. 

The  power  of  the  hand  for  coarse  muscular  efforts  may  be  unim- 
paired, but  in  cjises  of  long  standing  some  weakness  in  the  muscles  most 
concerned  is  conmionly  found,  and  in  such  cases  slight  wasting  may 
occur.  In  rare  instances,  when  the  use  of  the  affected  meml)er  is 
pushed  in  spitt*  of  the  disability,  jwrmanent  atrophy  may  result.  In 
figure  214  is  shown  the  hand  of  a  seamstress  in  which  local  jMiin  and 
spasm  were  finally  followed  by  atrophy,  the  reaction  of  degeneration, 
and  fibrillary  twitching  limited  mainly  to  the  radial  half  of  the  hand 
and  ulnar  border  of  the  forearm, — to  the  muscles  chiefly  concerned  in  the 
use  of  needles  and  scissors.     The  electrical  re8iK)nse8  in  muscles  and 
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fig.  213.— 1,  Writen*  cnunp,  handwriting  in  1894:  'i.eopj  of  rame  made  very  slowly  in  1897  by  same 
patient ;  8,  written  by  aid  of  left  band,  same  patient,  1887 ;  4,  same  patient,  1897. 


526  NEUROSES. 

iKTvvn  muy  1)6  uomml,  but  in  protracted  caiiiee  tliere  ia  usually  an 
iiicreiUie  and  fiiutlly  u  decrease  of  excitability,  and,  as  in  the  rare  caiie 
iUuiitmtiHl  Ir'Iow,  tbe  reuctinii  of  degeneration  may  be  preBent. 

Sensor;  Disorders. — The  sensory  diuturbuuec  in  sometimeH  de- 
Hcribcd  as  one  of  f;reat  fati|r(ie,  or  theix.'  may  be  |>ain  and  tendcmese. 
TeiKlcnioss  aloii)^  the  <-ouri«c  of  tlie  nerve»  iu  not  nncomnion.  In  some 
cuscH  [Miiii  is  locaited  in  the  »<mall  bones  and  joints  of  tiie  wrist  or 
lingers.  It  may  only  occur  on  nttemptH  to  write,  and  it  may  or  may 
not  \x-  ])retiedcd  by  siNmni.  In  certain  cases  it  extends  to  the  arm, 
axiUa,  and  shonlder.  Rncli  puresthesios  as  "  pius  and  needles,"  ting- 
ling, luAm,  "tired  locliug,"  etc,  arc  often  complained  of,  and  may 
similarly  extend  up  the  ann.  Actual  liyporcHtiiesia  or  anctithesia  are 
enconnteroil  only  when  neuritis  is  associiitMl. 

Course. — Commonly  insidious  in  onset,  writers'  cmmp  may  develop 
witli  some  suddenness,  after  an  emotional,  moral,  or  physical  storm,  and 
tends  to  prognws  so  long  as  writing  is  [lersietently  attempted.  If  the 
opposite  hand  l)e  tniined,  it  usually  also  be<«me3  the  aeat  of  cramp,  which 
is  likely  to  increase  more  nij)i<lly  tluin  on  the  side  first  alfectcd.  If 
writing  )>e  completely  abjured,  the  eramp  gradually  becomes  less  and 


less,  and  ituiy  entirely  cease  after  a  few  months  or  a  year,  but  is  verj' 
likely  to  return  if  eoutintious  writing  is  again  taken  up.  The  tendency 
of  the  eriirnp,  {Niins,  and  |Hirestlieti(!  sensations  to  [>ersist  and  increase 
if  llie  writitijr  (H'eii]>ation  is  0(mtinm>d  is  pronounced,  and  there  is 
thmger  of  pushing  the  condition  into  one  of  organic  changes,  with 
atrophy  and  [K'nuaiient  jialsies. 

Diagnosis. — The  diagniMs  is  usually  made  by  the  j>atient,  and 
nearly  every  hii^e  elerieiil  foi-ce  and  telegni]ih  office  furnish  ««ses. 
Mniio/ilfi/in  ami  hfiiiijJrijia  fnim  in-line  brain  disease  arc  stime- 
tinies  mistaken,  as  the  jKiticnt's  attention  is  first  attracted  by  his  clum- 
siness in  wi'itiiig.  Mum-iilmtii'mil jKiiny,  neumli/ia*,  and  rheiiinaiw  ]iains 
are  (M'ciisi<inally  mistaken  for  writers'  cramp,  but  in  all  these  wmdi- 
tions  the  symptoms  an'  persistent  and  not  alone  ]>rovokL>d  by  writing. 
S]Kism,  usually  pn-sent  in  writers'  cramp  fnim  the  first,  is  also  aljsent. 

Prc^nosis. —  Tin-  progmwis  is  very  uiifiivnrable  if  writing  l>e  jx-r- 
sisti-d  in.  If  the  patient  can  completely  abstain  from  the  use  of  the  [H'n 
or  similar  writing  ini|)lements,  the  sixism  tends  to  subside  and  diHapj>enr 
unless  th<-  ea.se  is  of  long  stmiding  and  so  aggravated  that  all  sort.s  of 
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finger  use  induce  the  cramp.  The  neuralgic  cases  are  somewhat  more 
easily  managed  than  the  cramp  variety  if  prolonged  rest  can  be  secured. 
The  presence  of  any  removable  diathetic  disability,  as  lithcmia,  favorably 
modifies  the  outlook,  and  the  termination  of  general  depression,  physical 
or  mental,  may  lead  to  marked  improvement  in  the  spasmodic  affection. 
The  tendency  to  recurrence  and  to  extension  luis  already  been  noted.  It 
is  rare  for  a  patient,  even  after  years  of  rest,  to  be  able  to  return  to 
writing  occupations  without  a  reappearance  of  the  neurosis. 

Treatment. — Recognizing  the  fatigue  element  in  the  production  of 
writers'  cramp,  rest  becomes  the  principal  note  of  treatment.  All 
physical  failings  and  conditions  which  tend  to  make  fatigue  of  ready 
appearance  must  be  scrupulously  sought  and  carefully  managed.  Abso- 
lute cessation  of  writing  is  of  the  first  im|K)rtance.  Unfortunately, 
patients  whose  living  depends  upon  clerical  work  will  not  or  can  not 
conform  to  these  requirements  until  the  neurosis  completely  disables 
them.  Exercises  to  develop  the  strength  of  the  arms,  hands,  and 
fingers  should  be  employed,  and  massage,  baths,  and  electricity,  for  their 
general  tonic  effect,  are  of  some  service.  When  writing  is  again  taken 
up,  it  must  be   by  the  proper  full-arm   movement.     A   typewriting 
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Fig.  215. — 1,  Splint  to  immobilize  hand  and  wrist  in  the  treatment  of  writcrM*  cramp;  2,  splint  iu  use. 

machine  can  often  be  substituted  for  the  pen.  The  use  of  spinal 
sedatives  to  control  the  cramp  and  permit  a  continuant  of  writing  is 
pernicious,  and  rarely  gives  even  temporary  help.  When  writing  is 
resume<l,  the  free-hand  metliod  from  the  shoulder  must  be  employed,  and 
the  splint  (Fig.  215)  affords  a  help  by  immobilizing  the  wrist  and 
fingers  during  writing  exercises. 


OTHER  OCCUPATION  NEUROSES- 

The  general  considerations  pertaining  to  writers'  cramp  are  equally 
applicable  to  the  other  occupation  neuroses,  and  with  ])ro]HT  modi- 
fication the  particular  features  are  identical.  Amoii^  the  occu])a- 
tion  s{xisms  more  commonly  enc-ountenMl  are  the  (tramps  of  violin  and 
pianoforte  players,  telegraphers'  cramp,  seamstress'  cramp,  and 
hammer  cramp  in  smiths  and  artisans  using  the  hammer.  Artists, 
flower-makers,  turners,  watchmakers,  knitters,  engravers,  masons  in 
using  the  trowel,  sailors  from  pulling  on  ropes,  treadlers,  eomiK>sitors, 
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enamclerSy  cigarette-makers,  shoemakers,  milkers,  money-counters, 
letter-sorters,  and  players  on  various  musical  instruments,  including 
drummers,  comprise  the  list  given  by  Gowers.  It  has  been  noted  in  a 
shoe  salesman  from  the  stooping  position  needed  in  putting  on  shoes,  in 
gum-chcwers,  affecting  the  masticatory  muscles,  and  in  various  factory 
employees  who  incc^ssantly  use  tlie  same  movement  in  feeding  or  at- 
tending s(mie  machine.  Clergymen  and  other  public  speakers,  from  a 
faulty  use  of  the  vocal  ai){)aratus,  may  acquire  a  laryngeal  neurosis  that 
appears  every  time  the  voice  is  strained,  causing  a  sudden  loss  of 
modulation,  which  may  end  in  continuous  vocal  disability.  A  spasm  of 
a  similar  nature,  involving  the  lumbar  muscles,  has  been  seen  in  physi- 
cians, due  to  continuous  riding  in  carts  or  buggies. 


CHAPTER  V. 
NEURASTHENIA. 

In  1869  Beard,  of  New  York,  directed  general  attention  to  a 
nervous  state  or  condition  marked  by  irritable  weakness,  and  adopted 
for  it  the  name  of  neurasthenia.  It  is  familiarly  known  as  nervous 
proHtrafion  or  nervous  exhauMion,  In  Euro|)e  it  was  at  first  somewhat 
derisively  called  the  Arrwncdn  (lineage  or  liear(VH  dinease.  It  is  now 
recognized  the  world  over  as  a  morbid  state ;  as  one  of  all  time,  and  not 
a  prixluet  of  modem  life  or  of  American  conditions.  It  is  markinl  by 
a  host  of  subjective*  synij)toms  and  a  very  few  objective  phenomena,  all 
more  or  less  variable,  and  most  of  them  inconstant  As  a  nile,  all 
forms  of  nervous  eiKTgy — psychic,  motor,  and  organic — are  reduced,  so 
that  fatigue  is  more  cjuickly  (Kx^siomnl  than  in  health.  There  is  less 
endurance,  and  consecjuently  greater  irribibility,  which  most  shows  itself 
in  the  mental  sphere.  The  whole  state  is  summed  up  in  the  classical 
term  **  irritjible  weakness." 

Etiology. — Neurasthenia  seldom  occurs  before  twenty  years  of  age 
or  after  fifty.  It  is  essc?ntially  a  disonler  of  the  energetic,  prcRluctive, 
troubled  pericnl  of  lifi*.  I^)th  hvxvs  suffer,  and  jK»rhaps  in  equal 
pr()]H)rtion,  but  in  femal(*s  a  more  common  association  with  hysteria 
fre(juently  carries  these  easels  into  that  list.  In  this  countrj'  the  high 
attitudes  of  tlie  Western  plat(»aus  and  the  extremes  of  climatic  conditions 
in  the  Noithern,  and  particuilarly  the  Northwc»st(»rn,  Stites  ap|)arently 
juicount  for  the  greater  fre(juency  of  neurasthenia  in  these  localities  than 
in  the  seaboanl  and  Southern  Stiites.  All  race^  present  the  disonler. 
Hebrews  and  Slavs  are  said  to  be  v(»ry  subj(»ct  to  it,  and  Scandinavians, 
at  least  in  this  (H)untry,  furnish  a  large  contingent.  A  neuropathic 
heredittf  is  less  common  than  in  hysteria  or  epilepsy,  but  neurasthenics 
are  very  commonly  found  at  the   beginning  of  a   neun)pathic  strain. 
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Debilitating  conditions  in  the  antecedents  of  neurasthenics  are  very 
common.  Gout,  rheumatism,  tuberculosis,  syphilis,  excesses,  dissipa- 
tion, malaria,  and  all  the  cachexias  in  parents  are  likely  to  discount  the 
stamina  of  oflFspring  and  favor  the  early  limitation  of  endurance  and 
vigor  demonstrated  in  neurasthenia.  A  defective  education  that  omits 
discipline  and  the  cultivation  of  self-control,  jioorly  fitting  the  child  for 
the  rude  shocks  of  later  life,  may  be  a  predisposing  cause.  Educational 
methods  that  overtrain  and  overstrain  may  directly  induce  the  neurosis. 
Occupations  of  all  varieties  furnish  neurasthenics.  It  is  only  requisite 
that  the  element  of  overwork  come  in,  whether  the  labor  be  mental  or 
physical.  Overwork,  moreover,  is  a  varying  quantity,  relative  to  the 
forces  and  endowments  of  the  individual. 

Among  the  inciting  causes  overwork  is  the  most  common,  and  asso- 
ciated with  it  we  usually  encounter  anxiety,  worry,  or  excitement,  which 
depress  the  patient's  forces,  often  at  the  same  time  impelling  him  to 
greater  efforts.  The  business  man,  anxious  for  his  ventures,  works 
doubly  hard  to  secure  succeas.  The  sleepless  mother,  worn  with  care 
and  nursing,  does  double  and  treble  duty,  and  finally  "  goes  to  pieces  " 
when  the  strain  is  over.  The  overtrained  athlete  goes  "stale.'* 
Excesses,  by  their  debilitating  effects,  are  frequent  sources  of  neurasthenia. 
Alcohol,  tobacco,  venery,  masturbation,  either  as  onanism  or  withdrawal, 
unnatural  stimulation  of  sexual  responses,  and,  very  rarely,  sexual  con- 
tinence may  result  in  the  general  depression  we  call  neurasthenia. 
Trauma,  both  physical  and  mental,  may  induce  neurasthenia,  and  is 
likely  to  do  so  in  proportion  as  the  psychic  shock  is  well  developed. 
Railway  accidents  may  breed  neurasthenia  in  those  who  do  not  receive 
a  scratch.  The  fright  is  often  worse  than  the  blow.  Together  they 
may  cause  a  double  injury.  A  muscular  strain  from  overexertion,  as 
in  lifting,  may  start  neurasthenia,  particuhirly  if  the  back  be  hurt  and 
there  is  suggestion  or  fear  of  serious  harm  having  been  done.  The  more 
neurasthenia  is  studied,  the  more  prominent  will  its  mental  side  become. 
Exhausting  illness,  either  from  acute  or  chronic  disease,  may  cause 
neurasthenia.  Various  toxic  states*,  such  as  lithemia  and  syphilis,  are 
prone  to  produce  it.  It  is  usually  difficult,  and  often  impossible,  to 
determine  the  exact  cause  of  neurasthenia  in  a  given  case.  Ordinarily, 
there  are  a  number  of  both  predisi)osing  and  exciting  causes. 

Pathology. — Although  we  know  no  pathological  anatomy  of  the 
disorder,  its  manifestations  are  those  best  explained  by  a  diminished 
dynamic  energy  and  lessened  recujK'rative  power  in  the  cerebrospinal 
axis,  and  especially  in  its  cellular  elements.  This  may  be  a  nutritional 
defect.  The  very  constant  factor  of  persistent  overwork,  overstrain, 
and  overfatigue  in  the  causation  of  neurasthenia,  con])led  with  H<Klge's 
findings  in  the  motor  cells  after  an  expenditure  of  energy,  leads  to 
the  opinion  that  we  have  to  do  with  a  fatigue  neurosis,  general  in 
distribution  and  comparatively  slight  in  degree.  With  this  view  in 
mind,  we  will  be  the  better  able  to  understand  the  symptomatology  and 
the  requirements  for  treatment. 

Symptoms. — ^The  symptoms  of  neunisthonia  are  extremely  numer- 
ous. Some  of  these  are  essential,  most  are  advent ilion.^.  Charcot  con- 
34 
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sidered  headache,  backache,  gastro-intestiiial  atony,  neuromuscular 
weakness,  cerebral  depression,  mental  irritability,  and  insomnia  as  the 
fundamental  symptoms  of  the  disorder, — the  true  stigmata  of  the 
neurosis.  Secondarily  and  inconstantly  arise  a  host  of  complaints  tlmt 
are  of  less  imj)ortance  and  significance.  It  will  be  necessary  to  take 
up  the  symptoms  seriatim.  It  may  be  said  of  them  all  that  they  imli- 
cate  a  deficiency  of  function,  never  an  abs<jlutt»  want  of  it.  The  reduc- 
tion is  one  of  quantity  rather  tlian  of  quality,  and  yet  never  reaches 
abolition. 

Motor  Disorders. — A  constant  condition  in  neurasthenia  is  mujicular 
wexikiiess.  The  patients  complain  that  muscular  efforts  are  promptly 
fatiguing.  They  van  only  walk  a  f(»w  squares,  standing  a  h)ng  time  is 
exhausting,  and  exercise  or  use  of  the  back  and  upjK^r  extremities  pros- 
trates them.  Tliey  oflen  show  a  remarkable  diminution  of  strength  as 
registered  on  the  hand-ilynamometer  or  in  lifting,  but  occasionally  a 
patient  can  put  forth  one  or  two  fairly  forcible  efforts,  and  then  the 
strength  quickly  subsides.  Sustained  effort  is  imjK)ssible.  As  another 
manifestation  of  the  generalized  myasthenia,  tremor  is  frequently  obscTved, 
and  (xin  usually  be  provokwl  by  comparatively  slight  muscular  efforts. 
Lamarcq^  found  it  in  eighty-five  i)er  cent,  of  neurasthenics.  Many 
patients  complain  of  their  trembling  knees  and  shaking  hands,  or  the 
tremor  may  apjK^ar  in  the  handwriting,  es|xx'ially  toward  the  end  of  a 
long  letter,  where  the  firmness  of  the  strokes  is  also  likely  to  be  reduced. 
Tremor  in  the  lips  and  face  is  sometimes  noticHxl.  Muscular  bntchinga 
in  the  face  and  extremities  are  not  rare.  Tlie  tendon  reflexeHy  ordinarily, 
are  increased.  Tliis  is  customarily  the  wisci  with  the  knee-jerk.  A 
tendency  to  widely  distributcnl  responses  is  frecjuently  present,  so  that  a 
tap  on  tlie  pat<'llar  tendon  causes  stiirting  of  both  lower  limbs  or  of  all 
four  extremities,  and  sometimes  gives  rise  to  a  complaint  of  pain  in  the 
back.  If  the  knee-jerk  be  rejx^atcHlly  prcMluced,  the  intensified  res|X)nse 
first  elieit<Ml  will  gradually  subside  and  may  even  dis{ij)j)ear,  giving 
another  evidence  of  the  (»arly  fatigue  of  tlu*  nervous  apparatus.  In 
some  instam^es  a  tap  on  muscle  or  nerve-trunk  will  call  forth  a  similar 
response.  Ankle-clonus  is  sometimes  present,  but  is  spurious  in  char- 
acter, and  only  a  few  vibrations  of  the  foot  can  be  elicited.  ReiK»titi(ms 
of  the  test  may  fail  to  produc^e  it.  Paralysis  or  abolished  knee-jerks 
are  not  found  in  neunistlienia  unless  dxw  to  other  coincidental  disease. 

Sensory  Disturbances. — NcMinisthenia  never  cjiuses  anetftheifm. 
When  this  is  present  we  have  a  condition  (»f  actual  deficit,  to  which  limit 
neurasthenia  does  not  go.  The  vague  subjective*  disturbances  of  sensa- 
tion, on  the  other  hand,  are  limitless.  Among  them  a  feeling  of  (/eneral 
tirahum  and  faikpir  is  almost  eonstiint,  and  the  r(»cuml>ent  j)osture 
tends  to  becMmie  habitual. 

IIeiid(whe  is  one  of  the  most  connnon  symptoms ;  it  is  practically 
never  wanting  and  often  is  descrilxKl  in  striking  terms.  In  some 
instances  it  is  slight  and  constant,  more  often  it  is  pnnluccd  by  any 
muscular  or  mental  effort,  and  occasioned  by  any  disturbing  emotion. 
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Usually  it  is  occipital,  "  at  the  base  of  the  brain,"  as  these  patients  are 
fond  of  saying ;  but  it  may  be  frontal,  temporal,  or  vertical.  One 
describes  a  sensation  as  if  the  head  were  splitting  or  the  skull  lifting 
up ;  another  has  a  terrible  weight  or  a  severe  constriction  about  the 
head.  This  lead-cap  headache  is  very  common.  Heaviness,  throbbing, 
buzzing,  a  sensation  of  wind  blowing  or  of  water  running  under  the  sculp, 
and  many  others  are  perhaps  indicative  of  the  vasomotor  disturbances 
within  the  skull.  Ba^kaxihe  is  equally  common  with  headache.  It  is 
probably  a  fatigue  symptom  for  the  most  part,  though  sometimes 
referable  to  gastro-intestinal  disturbances.  The  small  of  the  back  is  its 
usual  seat,  whence  it  streaks  up  between  the  shoulders  or  through  the 
loins  and  down  the  limbs.  Very  commonly  it  is  associatcHl  with  a 
"  drawing  "  sensation  at  the  back  of  the  neck,  and  the  occipital  pain  is 
then  usually  complained  of.  By  lying  down  or  by  padding  a  chair 
with  pillows,  some  relief  is  obtained.  The  advanced  case  customarily 
assumes  one  of  these  expedients.  In  milder  cases  the  backache  is 
occasioned  by  any  eflFort  or  disturbing  circumstances  and  subsides  upon 
rest 

Tenderness  is  usually  found  over  the  spine  and  is  rather  superficial 
in  character,  but  occasionally  is  intensified  by  deep  pressure.  Rarely 
the  spine  is  tender  its  entire  length,  and  sometimes  only  small  sensitive 
spots  are  present.  The  upper  cervical  spine  near  the  occiput,  over  the 
vertebra  prominens,  opposite  the  lower  angle  of  the  scapula,  at  the  waist- 
line, at  the  top  of  the  sacrum,  and  over  the  coccyx  are  the  favorite 
locations.  Sometimes  the  tenderness  is  diffuse  and  the  skin  over  the 
entire  dorsum  is  painfully  over-sensitive.  Sometimes  this  sensitiveness 
prevents. the  dorsal  decubitus  or  interferes  with  sitting  up.  It  is  likely 
to  be  aggravated  by  anything  which  disturbs  the  patient  or  increases 
the  other  symptoms.  Sensitiveness  on  the  head,  limbs,  or  other  por- 
tions of  the  trunk  is  not  nire,  and  is  usually  associated  with  spontfuieous 
pain  in  the  same  location.  The  outlines  of  these  sensitive  areas  are 
never  sharply  defined,  and  they  may  shift  position  or  vary  in  intensity 
within  a  few  hours  or  days,  but  sometimes  remain  practically  stationary 
for  months. 

All  manner  of  vague  sensations  of  heat,  cold,  prickling,  tightness, 
numbness,  stiffness,  weakness,  fatigue,  soreness,  pain,  pressure,  etc., 
referred  to  this  or  that  i)art  of  the  bcKlv  or  limbs  are  constantly  encoun- 
tered.  In  addition  there  are  a  host  of  abnormal  feelings  referred  to  the 
thoracic,  alxlominal,  pelvic,  and  generative  organs. 

Visual  Disturbances. — ^The  neurasthenic  commonly  complains  that 
reading  has  grown  difficult  because  it  causes  headache  and  vague 
distress,  and  states  that  the  letters  blur  or  run  together  after  a  few 
minutes.  In  other  instances  they  can  not  maintain  attention.  Careful 
examination  will  usually  demonstrate  that  the  accommodative  apparatus 
and  the  retinal,  semitiveness  are  promptly  fatigxied.  One  is  a  motor  loss,  the 
other  a  sensory  deficiency.  The  first  is  shown  by  the  rapidly  diminish- 
ing ability  to  clearly  make  out  the  test-type  ;  the  second,  l)y  the  quickly 
narrowing  visual  field,  due  to  impaired  sensitiveness  in  the  retinal 
periphery.     Both  may  be  regained  after  a  slight  rest.     A  high  and 
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oscillating  degree  of  muscular  asthenopia  is  usually  due  to  neurasdienia, 
and  commonly  subsides  as  the  nervous  state  improves.  Deficiency  of 
the  intern!  is  the  usual  finding. 

PliotophMa  may  be  encountenHl  of  sufficient  intensity  to  keep 
patients  in  dark  nnmis  or  wearing  coh)reil  glasses.  In  lessened  degree 
retinal  hyperesthesia  is  not  uncommon,  and  is  similar  to  the  cutaneous 
sensitiveness.  Misty  obscurities  and  a  veiling  of  vision  are  sometimes 
described,  or  everything  looks  strange  and  unreal.  The  pwpUn  are 
usually  very  mobile,  contracting  and  expanding  excessively,  sometimes 
sluggishly,  sometimes  very  actively  and  even  independently  of  light  or 
accommodative  efforts.  Inequalities,  both  transient  and  {)ersistent  for 
days,  are  rarely  ent*ountered.  Permanent  inequality  is  due  to  organic 
disease. 

Disorders  of  Heariner>  Smell,  and  Taste. — Hearing  is  apparently 
frequently  disordered.  Thus,  patients  stiirt  at  the  slightest  sound,  and 
often  tie  up  the  d(K)r-bell  and  sc»t»k  seclusion  to  avoid  all  such  irritation. 
This  is  as  much  mental  as  aural,  [X'rhaps,  but  tinnitus  in  various  forms 
and  throbbings  in  the  ears  are  due  to  the  irritable  wt»akness  that  spares 
no  nerve.  Complaints  of  pt»culiar  or  bad  smells  and  tastes  have  a 
similar  significance. 

Gastro-intestinal  Disorders. — Nervoim  iiuli(/e>f(ion  is  one  of  the 
commonest  features  of  neurasthenia.  The  appetite  is  oflx?n  capricious, 
and  may  be  excessive  or  greatly  diminished.  The  mere  thought  of 
food  may  be  repugnant.  In  milder  ciises  there  are  complaints  of  the 
food  lying  heavy  or  of  gaseous  eructations,  which  may  or  may  not  be 
attend(»d  by  heart-burn.  The  gjis(»ous  gjistric  distenticm  may  suggest 
dilatation,  and  often  provokes  canliac  |xilpit4ition  and  pre«)nlial  and 
epigjistri(^  distress.  In  more  aggnivated  cjises  dilatation  mutually  occurs, 
and  hydrochloric  acrid  may  disappear  from  the  gsistric  secretion.  Di- 
gesticm  is  retarded  and  deficient,  but  the  tongue  may  remain  clean  and 
nutrition  still  1k»  ina<le(|uate  to  maintiiin  the  IkkIv- weight.  The  snuill  in- 
tentine  is  usually  atlectcnl  in  the  same  atonic  fashion,  causing  consti|)ation. 
In  the  s(»vere  cases  of  neurasthenia  all  these*  conditions  are  aggravated. 
The  erucjtations  of  gas  bcH-iome  frecjuent,  noisy,  and  distressing  ;  m<?teor- 
isfiuis,  colicky  pains,  alternating  constipation  and  mucous  diarrheal,  intes- 
tinal ferni(»ntati<)n,  and  the  passage  of  undigested  food  mark  the  atonic 
and  irritable  state  of  the  gastro-intestinal  tract.  C!'ases  present  grt»at 
variations,  and  the  same  cas(»  is  rarelv  consistent  in  reimrd  to  these 
features. 

Circulatory  Disorders. — (\tr(Iiac  palpifnfion  due  to  dig(»stive  dis- 
turbance is  one  of  the*  connncm  symptoms  in  neunisthenia,  but  may 
result  from  other  cruises,  as  muscular  or  mental  efforts,  sudden  starts  or 
embarrassments  of  any  sort.  In  some  instances  it  reachc^s  a  high  degree 
and  is  attended  by  precordial  pain,  a  tumultuous  heart's  action,  throb- 
bing arteries,  and  gen<Talized  distress.  In  oth(»r  c{is(»s  it  may  occasion 
a  pseu<lo-angina  jx^ctoris  that  mimics  a  stenomixlial  attack  verj'  closi»Iy. 
A  small,  rapid />///.8(^  of  about  100  a  minute  is  commonly  present  in  neu- 
rasthenia, and  in  attacks  of  pilpitation  it  may  reach  140  or  IGO.  The 
rate  is  promptly  incrwised  in  all  cuses  by  any  distressing,  exacting,  or 
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disturbing  cause.  Hence  murmurs  are  not  rare  in  advanced  cases, 
when  the  general  nutrition  lias  been  reduced.  T\\q  feebleness  of  the  cir- 
ciUaiion  is  shown  by  the  cold  extremities  commonly  encountered.  T  aso- 
motar  storms  in  neurasthenia  are  the  rule.  Localized  or  general  flush- 
ings, sweats,  and  aortic  throbbing  may  gri»atly  annoy  the  patients. 

Secretory  Disorders. — ^The  ur'nie  is  ordinarily  scant  and  high- 
colored.  Neurasthenics  drink  little  water,  and  the  irritating  urine  may 
cause  much  vesical  uneasiness  and  frequent  micturition.  There  is  com- 
monly an  increase  of  uric  acid,  and  urates  or  a  great  abundance  of 
phosphates  and  oxalates  may  be  noted,  and  the  urine  may  be  neutral  or 
alkaline  in  reaction.  All  fluid  seeretiofis,  as  the  |K»rspiration,  saliva, 
gastric,  intestinal,  and  synovial  fluids  may  be  deficient.  In  other  in- 
stances tliey  are  increased,  or  increase  and  deficiency  may  alternate. 
Some  patients  complain  that  the  slightest  eff'ort  or  eml)arrassment  causes 
them  to  sweat  profusely,  usually  about  the  head  and  neck.  The  cold, 
clammy  hand  of  neurasthenia  is  rarely  wanting. 

Genital  Disorders. — The  average  male  neurasthenic  complains  of 
lessened  sexual  power.  If  unmarried,  nocturnal  emissions  frighten  him, 
and  he  is  ccmvinced  that  he  has  sj>ermatorrhea  by  the  cloudiness  of  his 
urine.  If,  perchance,  there  has  been  an  antecedent  habit  of  masturba- 
tion, every  symptom  is  warped  by  him  into  relation  with  the  supposed 
impotence,  and  he  develops  into  a  confirmed  sexual  neurasthenic  with- 
out erections  and  with  vague  paresthetic  sensations  or  actual  tenderness 
and  pains  in  the  genitals  that  claim  his  undivided,  brmxling  attention. 
If  married,  premature  ejaculations  and  loss  of  sexual  appetite  in  milder 
cases  are  followed  by  actual  inability  in  the  severer  forms,  and  some 
sensory  hyperesthesia  or  lessened  sensitiveness  of  the  parts  may  be  found. 

In  women  analogous  symptoms  are  encountered,  but  much  less 
frequently.  Some  are  troubUnl  by  nocturnal  orgasms  accom])anying 
dreams  from  which  they  awake  nervous,  depresscHl,  and  exhausted.  In 
married  women  sexual  appc^tite  may  at  first  be  somewhat  increased,  but 
quickly  diminishes  and  commonly  disappears,  not  seldom  being  followed 
by  an  actual  distaste  or  even  disgust.  Pelvic  pains  and  genital  insen- 
sitiveness,  or  hyperesthesia,  are  often  added,  and  further  serve  to  inhibit 
intt»rcourse. 

Mental  Disturbances. — ^The  psychic  side  of  neurasthenia  is  an 
interesting  and  importiint  feature  of  the  neurosis.  All  the  mental  mani- 
festations of  the  neurasthenic  have  in  eonmion  the  same  elements  whic^h 
dominate  the  physical  features — namely,  weakness  and  irritability.  The 
capacity  for  mental  work  is  abridged,  just  as  the  muscular  ]>()\v(t  is 
reduce<l.  Pn>tracted  mental  efforts  l)ee()ine  irksome  or  im]K)ssil)le,  and 
in  many  instances  attempts  to  read  or  think  or  converse  for  a  few 
minutes  produce  so  much  fatigue  and  discomfort  that  they  must  be 
discontinued.  This  mental  asfhe}iia  also  shows  itself  in  the  reduction  of 
the  mental  concentration  necessary  for  fixing  and  maintaining  attention. 
Neurasthenics  can  not  keep  their  minds  on  the  printed  page  nor  follow 
a  line  of  thought  for  any  great  length  of  time.  Thoy  are  inattentive  to 
details,  and  consequently  do  not  clearly  apperceive  them.  Hence  arises 
the  almost  constant  complaint  of  a  /o.s.v  of  mernori/.     Active  i^pontaneons 
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mentation,  which  is  dependent  upon  mental  strengtli,  also  l)ccome8 
reduced.  Ideas  do  not  oc^cur  to  such  patients  with  their  usual  vigor 
and  nipidity,  and  they  often  assert  that  they  can  not  think.  Their 
<Kiurage  naturally  subsides  with  their  strength.  Attracted  by  the  cardiac 
palpitation  or  their  sexual  incjipacity  or  their  mental  debility,  or  by  any 
other  neurasthenic  index,  they  become  introspective,  and,  misconstruing 
their  symptoms,  develop  a  lot  of  nmophobiaa.  As  the  suggestions  and 
reminders  of  these  fears  are  constantly  present,  the  neurasthenic  becomes 
saturated  with  th(»m,  and  they  obtrude  themselves  at  every  moment,  still 
further  reducing  the  power  of  att(»nti()n  and  memory.  They  become 
morbidly  self- watchful  and  tend  to  hypochondriacal  depresnion.  In 
some  instjinces  these  morbid  fcjirs  pass  into  insime  delusions  and 
obsessions,  and  are  then  over  the  boundaries  of  neurasthenia. 

Fear,  arising  easily  from  a  consciousness  of  weakness  and  a  loss  of 
courage,  often  be<M)mes  a*<soeiated  with  external  conditions  and  sugges- 
tions. An  attack  of  pjilpitation  in  a  crowdwl  place  may  induce  a 
condition  of  fear  or  apprehension  constantly  associated  with  like  con- 
ditions. Some  f(»ar  to  be  alone,  others  to  be  in  ojK^n  or  in  narrow 
or  in  high  places.  Some  fi^ar  darkness,  some  storms,  some  lightning, 
some  siKjeial  localities,  some  contamination  by  dirt  or  infection  by 
disease.  The  neurastlienic  always  recognizes  the  baselessness  of  such 
fears,  though  he  may  not  be  able  to  dispel  them ;  the  insane  hyjx)- 
chondriac  accepts  them  as  actual  necessary  facts,  and  can  not  be  j)er- 
suaded  to  the  contmrv. 

Frecjuently  the  neurasthenic  recognizes  a  dinwmlied  affection  for  his 
family  or  others,  and  sometimes  is  greatly  troubled  by  it.  He  is 
irritable,  peevish,  fault-finding,  and  resentful.  Tlu*  business  man  dn^ads 
his  daily  tasks  and  dislikes  to  meet  new  customers  or  even  old  friends. 
The  enwiiojis  an^  less  stable,  and  then*  is  ever  a  tendency  to  weakness  and 
d(»pression.  Such  patients  are  laerymose  on  slight  occasion  or  bn^ak 
down  in  telling  of  themselves  or  in  conttMii plating  their  darkened  future. 

Sleep  is  commonly  faulty  from  the  first.  Neunisthenics  habitually 
present  inj<omnia/  In  some  instances  there  is  a  difficulty  in  getting  to 
sleep  or  the  sleep  is  cionstantly  disturbed.  Kxcej)tionally  the  sleej>  is 
sound  and  prolonged,  but  the  patient  awaken  unrefrexhed  and  usually 
more  depressed  and  prostrate  than  upon  retiring.  Onlinarily,  the  sleep 
is  disturbinl  by  troubled  dreams,  whic^h  often  are  of  a  dreadful  or  night- 
marish (character.  In  shock  or  traumatic  cases  the  accident  episo<le 
may  be  repeated  in  tlu*  dreams  night  after  night  or  s(^veral  times  the 
stmie  night.  Charcot  laid  es|weial  stress  upon  su(»h  formulateil  dreaming 
in  neurasthenia. 

The  General  State. — In  nc^urasthenia  of  long  standing  the  general 
nutrition  is  conmumly  (l(»fectiv(%  and  high  degre(»s  of  anemia  and  ema- 
ciation may  be  encounter(»d.  Neurasthenia  of  a  moderate  grade  of 
severity,  but  sufficient  to  disable  the  patient  for  ordinary  pursuits,  is 
consistent  with  fair  nutrition,  and  some  of  tlu^  most  inveterate  cases 
may  become  (juite  fat.  Emaciation,  on  tli<*  one  hand,  is  not  a  ho])eless 
indication,  nor,  on  the  other  han<l,  does  plumpness  indicate  an  easily 
managc»al)le  case. 
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Forms. — In  view  of  the  multiplicity  of  symptoms  in  neurasthenia 
and  their  lack  of  uniformity  in  various  patients,  it  is  not  surprising  that 
numerous  forms  have  been  described.  The  terms  eerebraty  spinal,  and 
sexual  neurasthenia  have  been  used  to  designate  cases  in  which  symj)- 
toms  referable  respectively  to  the  head,  back,  and  genitals  have  pre- 
ponderated, but  it  is  best  to  look  upon  neurasthenia  as  one  and  indivisible. 
Adventitious  or  exaggerated  symptoms  may  variously  tone  the  clinical 
picture  in  different  cases,  but  neurasthenia  remains  a  generalized  disorder 
of  the  entire  nerve-apparatus.  In  the  foregoing  description  of  neuras- 
thenia the  simple  variety  has  been  constantly  in  view.  We  are  always 
to  have  in  mind  that  neurasthenia  may  be  sy^mptonmtic  of  some  organic 
process  of  which  it  may  be  a  secondary  expression.  Thus,  it  may  follow 
all  forms  of  extraordinary  illness  or  injury',  spring  from  the  various 
cachexias,  and  succeed  all  toxic  and  infectious  processes.  All  such  condi- 
tions must  be  eliminated  before  we  may  call  a  case  one  of  simple  or  essen*- 
tial  neurasthenia.  Again,  neurasthenia  is  frequently  encountered  in  osso- 
ciation  with  other  neuroses.  This  is  particularly  true  of  hysteria,  and 
it  is  sometimes  impossible  to  say  where  the  neurasthenia  ceases  and  the 
hysteria  begins.  For  such  cases  the  term  hysteroneurasfhenia  has  been 
employed. 

Course. — Xeurasthenia  is  essentially  a  chronic  malady.  Ordinarily, 
its  onset  is  insidious,  and  it  is  only  after  weeks  and  montlis  of  growing 
incompetency  and  laborious  efforts  to  carry  on  the  usual  duties  that  the 
patient  recognizes  something  wrong  and  seeks  medical  advice.  In  the 
traumatic  form  of  neurasthenia  the  neurosis  may  be  promptly  instituted, 
but  it  is  not  uncommon  for  the  patient  to  go  al)out  as  usual  for  several 
days  or  weeks  after  the  accident  or  injury,  and  gradually  develop  the 
nervousness,  weakness,  and  prostration.  Once  established,  neurastlienia 
tends  to  persist  indefinitely,  and  only  some  radical  change  in  the  mo<le 
of  life,  serving  to  relieve  the  piticnt  of  worry  and  work,  is  likely  to  favor- 
ably modify  the  condition.  Fre(|uently  remissions  are  presented,  but 
the  patient  relapses  under  any  unusual  d(unands,  and  slowly  or  partially 
regains  the  former  status.  Even  after  hmg  ])eriods  of  improvement 
there  is  a  tendency  to  ready  recurrence  under  the  influence  of  any  excit- 
ing cause. 

Diagnosis. — ^The  diagnosis  of  neurasthenia  is  usually  easy.  The 
combination  of  mental  and  physical  wejikness  and  irritability  with 
gastro-intestinal  atony,  backache,  heiidache,  insomnia,  and  rapidly  ex- 
hausted retinal  sensitiveness,  justifies  the  diagnosis.  The  difficulty  mainly 
lies  in  overlooking  some  basic  organic  disease.  One  should  never  be 
content  with  a  diagnosis  of  neurasthenia  until  he  can  thoroughly  siitisfy 
himself  that  he  is  not  confronting  a  symptomatic  form  of  the  neurosis. 
Hysteria  may  be  associated  with  neurastlienia,  but  has  its  own  stigmata. 
It  may  be  kept  in  mind  that  disturbances  of  function  in  neurasthenia 
are  those  of  irritable  weakness  and  not  of  actual  loss.  Anesthesias,  pal- 
sies, convulsions,  complete  loss  of  self-control,  actual  amnesias,  an*  not 
the  property  of  neurasthenia,  but  are  the  ear-marks  of  hysteria.  True 
hypochoiulriasis  is  a  variety  of  melancholia  with  actual  insane  delusions 
r^arding  bodily  states.     In  neurasthenia  the  phobias  are  under  at  least 


536  NEUROSES. 

partial  control,  and  sometimes  can  be  completely  relieved  by  a  reasonable 
statement  of  the  facts.  As  before  statinl,  all  the  changes  of  function  in 
neurasthenia  are  in  the  nature  of  (quantitative  reduction. 

Prognosis. — The  outl(K)k  in  neurasthenia  is  connnonly  good  if  the 
profwr  treatment  can  be  institutcKl  and  maintained.  It  is  often  very  diffi- 
cult to  secure  the  cooperation  of  the  patient,  or  his  circumstances  may 
be  such  as  to  preclude  the  protracted  rest  and  change  usually  required 
to  restore  him.  In  that  event  he  worries  along  as  best  he  can,  |)OB8ibly 
picking  up  some  drug  or  stinmlant  habit,  and  may  pull  out  after  many 
months,  but  is  more  likely  to  break  down  completely  and  Inxiome  a 
confirmed  nervous  invalid.  If  of  a  psychopathic  stock,  some  pronounced 
mental  change  may  appear.  Cases  (K'xjurring  before  twenty  years  of  age 
are  likely  to  yield  readily  and  to  relapse  frequently.  Such  early  demon- 
stration of  insufficient  stiunina  natunilly  indicates  an  unstable  organi- 
zation. After  forty  the  prognosis  is  also  less  hoiKjful,  as  the  neuras- 
thenic exhaustion  occurs  in  tissues  that  have  largely  lost  their  resiliency 
and  recu|)erative  powers.  Afler  this  ag(»  full  vigor  is  practically  never 
regaineil  if  the  neurasthenic  state  has  lxM»n  severe.  A  neuro])athic  or 
psychopathic  henKlity  or  evidence*  of  degeneracy  in  the  patient  reduces 
the  chances  for  a  full  and  iwrnianent  rwovery.  The  bodily  condition  is 
of  less  signifi(«n<*e  if  orgimic  disease  is^ibsent.  Cases  of  extreme  emacia- 
tion often  resjx)nd  admirably  to  tr(»atment,  while  some  of  the  cases 
without  marked  disturban<»e  of  Ixxlilv  function  are  inveterate. 

« 

Treatment. — Tlie  keynote  of  tnuitment  in  neurasthenia  is  r«rf. 
Depending  upon  the  severity  of  the  «ise,  ujkhi  the  tem|X}ramental  char- 
acteristics of  the  patient,  and  ujM>n  the  s(»x,  this  rest  may  1k»  jiartial  or 
as  complete  as  we  can  possibly  make  it.  In  the  milder  cases,  esp<H?ially 
those  occurring  from  overwork  in  sedentary  pursuits,  in  patients  between 
the  ages  of  twenty  and  forty,  and  when  the*  jxitient's  make-up  is  bastnl 
upon  a  g(MKl  heredity,  tlie  full  Wier  Miteh(»ll  rest  treatment  is  commonly 
not  re(|uired.  It  may  only  b(»  necessary  to  have  the  patients  s]K»nd  four 
or  six  additional  hours  in  bed  daily.  This  can  be  secured  by  having 
them  retire  shortly  after  th<'  evening  me^il,  and  not  rise  until  late  in  the 
morning.  A  warm  bath  of  five  minutes'  dunition  and  a  glass  of 
hot  milk  or  a  glass  of  beer  on  retiring  for  the*  night  eneounige  sleep. 
A  cold  (louche  or  cold  spong(»,  to  th(»  full  length  of  the  spine  on  rising, 
gives  a  vigorous  morning  start.  In  addition,  an  hour's  rt»st  in  the 
n^eumbent  posture  in  the  middle  of  tlie  day  should  be  enjoinwi. 
Th(»  amount  of  work  viiutt  be  reduced.  It  is  rare  that  this  can  not  be 
done  even  in  the  most  r(*sj)onsible  jK>sitions.  It  should  be  n(^edless  to  say 
that  the  condition  of  orf/anic  activiff/j  if  deranged,  must  l)e  put  to  rights. 
Constipation,  a  sluggish  skin,  or  inai^tive  kichieys,  if  uncontrolled,  will 
defeat  the  b(»st  g(»neral  management.  Large  (juantities  of  drinking 
water  usually  aid  in  several  ways,  and,  as  a  rule,  neurasthenics  shun 
water.  If  these  n^gulations  can  Ix*  institutx*d  during  a  raeafiony  esj>e- 
cially  if  it  can  l)e  spent  among  new  Hcenvf<j  an  additional  advantage  is 
gained. 

In  the  severer  male  ca^tcH  an  absolute  Heparatitm  from  huHinetw  and 
family  is  usually  recjuiR^d,  and  a  long  nea  voyage  with  a  pleasant  com- 
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panion  oflen  works  wonders.  As  a  rule,  the  more  outdoor  air  and 
recreation  that  does  not  entail  eftbrt,  the  better,  but  to  put  a  neurasthenic 
on  a  bicycle  or  on  long  walks  adds  fuel  to  the  flames.  A  carefully 
selected,  twurishingf  faUeningj  undimidating  did  is  of  considerable  im- 
portance. If  the  scales  show  a  gain  of  a  few  pounds,  success  is  assured. 
Men,  unless  practically  bedridden,  do  not  res|)ond  favorably  to  the 
Mitchell  rest-treatment  The  enforced  idleness  and  confinement  to 
bed  is  rarely  tolerated  by  them  if  they  can  possibly  be  about. 

In  the  severe  female  caMn,  and  sometimes  in  young  males  or  com- 
pletely prostrated  men,  we  must  have  recourse  to  the  full  rest  plan  laid 
down  by  Mitchell.  The  details  of  this  are  furnished  in  all  modern 
works  on  therapeutics  and  need  not  be  rejK^ated  here.  By  this  plan  ex^ 
pendUure  of  energy  is  reduced  to  a  minimum,  strengiJi  is  conserved  and 
increased  by  the  massage  and  electricity,  and  flesh  is  rapidly  viade  by 
the  constant  feeding.  There  are  several  essentials  in  carrying  out  this 
procedure,  and  their  neglect  means  failure  nearly  every  time.  The  first 
is  isolation  from  relatives  and  friends,  and  the  establishment  of  an  en- 
tirely new  and  hopeful  atmosphere.  In  some  instances  the  slightest  in- 
fraction of  this  rule  causes  immediate  relapse.  Equally  important  is  it 
to  have  an  experienced  and  tactful  nurse. 

Any  amount  of  general  hospital  training  does  not  make  a  good  nurse 
for  this  class  of  patients  or  furnish  the  endless  tact  and  self-repression 
needed  to  manage  them.  It  is  difficult  to  induce  nurses,  accustomed  to 
grave  openitive  cases  and  severe  physical  illn(»ss,  to  apprc*ciate  that  the 
endlass  complaints  and  fault-findings  of  neunisthenic  patients  are  symp- 
tomatic of  their  st^ite  and  not  merely  j)etulant  crankiness.  It  is  also 
very  important  that  the  treatment  take  place  in  a  suitahle  lo<*<f(ion,  free 
from  disturbing  noises.  The  room  and  imnKnliate  surroundings  of  the 
patient  must  be  bright  and  cheerful.  If  isolation  with  a  suitable  nurse, 
preferably  one  able  to  give  massage*,  can  be  had,  the  other  details  of 
treatment  are  less  important.  Tlie  absolute  milk  did  does  well  in  some 
cases,  and  is  indispensable  in  a  few  at  the  beginning,  but  if  fiwMl  is 
digested  it  is  immaterial  what  the  patient  eats  so  long  as  it  is  nourishing, 
abundant,  and  administered  at  frequent  intervals.  Sleep,  usually  dis- 
turbeil,  under  the  massage  and  forct'd  fetnling  soon  bwomes  sound  and 
prolonged.  Hot  milk,  an  alcohol  rub,  or  a  glass  of  beer  at  bedtime  is 
commonly  a  sufficient  hypnotic. 

No  scheme  of  treatment  in  neurastlienia  is  complete  that  ignores  the 
mental  element  of  the  disorder.  Thes(»  patients  are  frequ(»ntly  impression- 
able, and  particularly  so  as  regards  their  own  health  and  prospects. 
Their  fears  can  not  be  laughed  to  scorn.  Tluy  should  be  carefully  esti- 
mated, fully  explained,  and  then  dismissed.  It  is  not  advisable  to  allow 
these  patients  to  reiterate  their  com])laints  to  the  physician  and  the 
nurse,  and  the  familv  must  be  instructed  to  refuse  to  hear  or  dis- 
cuss  them  with  the  patient.  En4*ouraging  suggestions  and  hopeful  as- 
surances contdantly  repeated  have  the  force  of  hypnotic  suggestion,  and  a 
very  real  therapeutic  value.  For  this  reason  the  pliysicinn  must  usually 
see  his  patient  frequently.  In  this  way  the  daily  use  of  static  electricity, 
hypodermic  injections  of  strychnin  or  water,  or  any  other  objective  ejc- 
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cuse,  impresses  the  patient  and  permits  and  emphasizes  the  repeated  en- 
couraging suggestions. 

Thus  far  nothing  has  been  said  about  drugs j  and  there  is  very  little  to 
say.  Iron  and  arsenic  against  the  anemia,  trional  and  broniid  for  the 
insomnia,  laxatives  for  constipation,  may  be  given.  Strychnin  in  lai^ 
doses,  or  bromids  and  sedatives  in  large  doses,  are  ill-advised  and 
commonly  harmful.  The  indications  are  to  rest  and  to  nourish,  not  to 
stimulate  or  to  depress.  Hydroihei^apeuticH,  especially  if  carrietl  on  at  a 
distance  from  home,  yield  good  results  in  mild  cases.  It  may  be  said 
that  the  treatment  of  neurasthenia  requires  judgment,  tact,  perseverance, 
and  jwrsonal  force  of  the  highest  order.  When  the  neurosis  is  seoondaiy 
to  organic  processes,  its  treatment  is  similarly  second  in  order. 


CHAPTER   VI. 

HYSTERIA. 

Hysteria  has  been  a  ])roblem  since  the  earliest  days  of  human 
thought.  It  was  oflen  at  the  bottom  of  the  demoniacal  "  iKXSsessions  " 
of  the  middle  ages,  and  furnished  ^^ome  of  the  martyrs  of  witchcraft  and 
religious  fanaticism.  Affecting  whole  conmiunities,  it  caused  epidemics, 
allayed  by  a])jK»als  to  St.  (jJuy,  St.  Vitus,  or  other  tutelary.  It  has  l)een 
seen  in  the  excited  religious  gatherings  of  all  countries.  It  was  long 
supj)ose<l  to  be  an  attribute  of  the  female  sex  alone,  and  was  traced 
to  vajK)rs  or  other  influences  arising  from  the  womb  ;  henc»e  the  name 
hysteria.  Only  in  recent  years  have  the  endemic  and  epidemic  forms 
been  recognizcMl,  and  the  male  found  to  share  with  the  female  in  tlie 
liability  to  the  ])sychoneur()sis.  For  many  years  the  mental  element  in 
hysteria  has  Ihhmi  at  least  partially  re<H)gniz(Kl.  Moebius  used  the 
definition,  '*A  state  in  whi(»h  ideas  control  the  body  and  produce  morbid 
changes  in  its  functions."  So  far  as  the  paralyses  and  contractures  are 
concerned,  English  writers  have  described  them  as  **  depending  upon 
idea."  The  studies  of  Charcot  and  his  students  have  placed  liysteria 
upon  a  firm  clinical  basis,  and  enabl(Ml  nt'arly  all  of  its  manifestjitions  to 
be  traced  to  disturbances  in  the  psychic  sphere  or  in  its  substrata.  Janet 
says  :  **  IIyst<Tia  belongs  to  a  group  of  mentid  diseases  of  cerebral 
insufficiency ;  it  is  especially  chanicterized  by  moral  symptoms ;  tlie 
principal  one  is  a  weakening  of  the  faculty  of  ])sychologi«d  synthesis." 
"It  results,"  adds  Dutil,  "that  a  certiiin  number  of  elementary 
phenomena,  sensations,  and  images  are  not  preserved,  and  ap|>ear  to  be 
repressed  in  the  realm  of  (consciousness."  In  addition,  tliere  are  a 
number  of  orgjinic  phenomena — disturbances  of  nutrition,  trophic  and 
va«»omotor  disorders — of  a  neurotic  chanicter.  Hence,  we  may  class 
hysteria  as  a  psychoneurosis. 
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Etiology. — ^Hysteria  in  slight  or  severe  form  is  one  of  the  most 
common  of  nervous  diseases.  The  age  of  puberty  and  the  years  of 
adolescence  immetliately  following  furnish  the  majority  of  cases.  After 
twenty-five  the  frequency  of  hysteria  declines  and  it  becomes  rare  after 
forty-five.  Before  ten  it  is  also  uncommon,  but  children  may  develop  it 
in  very  marked  form  even  as  early  as  two  or  three  years  of  age.  Formerly 
considered  almost  exclusively  limiteil  to  the  female  »ex,  later  statistics 
go  to  show  that  males  and  females  are  affected  witli  hysteria  in  nearly 
equal  ratio.  Acconliug  to  Marie,  in  the  lower  social  levels  mal<^ 
predominate ;  in  the  wealthier  classes  females  are  more  commonly 
affected.  Hysteria  is  a  disease  of  all  countriea  and  all  nwes,  but  the 
Latin,  Slav,  and  Israelite  may  be  consideriKl  as  particularly  liable. 
Ueredlty  plays  an  impoitant  part.  Hysterics  usually,  belong  to  neuro- 
pathic families.  Hysteria  in  the  mother  is  very  frequently  followed  by 
hysteria  in  the  daughter.  More  commonly,  however,  the  transmission 
is  by  traniformaiion  from,  or  to,  other  neuroses  and  psychoses.  A  history 
of  arthritism  or  phthisic  in  the  anti^cedents  of  hysterics  plays  the  same 
part  as  in  other  manifestati(ms  of  degeneracy. 

Incitinfir  Causes. — Emotionaf  didurhance  of  any  sort  may  initiate 
hysteria.  Fright,  grief,  worr\',  chjigrin,  and  qvqvy  sort  of  mental  and 
moral  strain  and  shock  are  theconmion  starting-jmintsof  this  multiform 
disease.  Tranmaimn  furnishes  a  larger  (^uota  of  hysteri(\<,  especially  of 
the  male  sex,  owing  to  their  greater  liability  to  su(;h  awidents.  In  all 
such  circumstances,  unless  consciousness  be  abolished  instantly  without 
preceding  anxiety  or  fright,  the  attending  psychic  sfcites  must  be  taken 
into  consideration.  As  a  practicid  fact,  the  likc^lihowl  of  hysteria  fol- 
lowing trauma  is  in  direct  projx)rtion  to  the  su<ldenness  and  intensity 
of  the  mental  shock.  The  physicxil  injury  may  b(»  insignificant. 
Lightning-stroke,  surgical  wounds,  and  internal  ('onditions,  sucli  as 
gastric  ulcers,  nephritic  and  hepiitic  colics,  may  act  as  aiusos. 

hxtoxication  by  lead,  mercury,  sulplnd  of  carbon,  oxid  of  carbon, 
tobacco,  morphin,  cocain,  and  chronic  alcoholism,  or  even  a  single 
alcoholic  debauch,  may  induce  hysteria.  In  many  such  cases  these 
intoxications  furnish  a  basis  on  which  hysteria  develops  by  the  inci- 
dental action  of  some  other  proviK^ation.  Infedions  diHcaiieSj  such  as 
typhoid,  diphtheria,  influenza,  pneumonia,  scarlatina,  malaria,  and  syph- 
ilis, may  provoke  hysteria.  It  may  occur  in  ccwhedic  Mntc^  due  to 
chlorosis,  dial)etes,  phthisis,  and  cancer.  It  is  found  as  an  n^m^iatr  of 
all  organic  diseases  of  the  l)rain  and  spinal  conl,  fRHpiently  appearing 
in  tabes,  syringomyelia,  and  insular  sclerosis.  Either  mc^ntal  or  physical 
ovencork  may  cause  it.  AVherever  people  of  suitable  age  are  domiciled 
together,  hysteria  may  become  endemic  through  the  force  of  imlfafioii 
and  suggestion  arising  from  an  initial  case  of  hysteria  or  some  physical 
disease.  Schools,  prisons,  barnicks,  and  large*  families  may  thus  l)econie 
affected.  Usually  in  such  instances  there  is  a  great  similarity  among 
the  cases.  In  this  countrj',  under  the  prolongeil  excitement  nn<l  fervor 
of  protracted  religious  meetings  in  rural  districts,  endemics  of  hystcTicjil 
spasms  and  even  of  dancing,  in  all  respects  similar  to  the  medieval 
epidemic  dance  of  St.  Vitus,  have  developcnl.     Hysterical  patients  in 
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hospitals  may  closely  mimic  all  the  symptoms  and  physical  dis- 
abilities of  other  patients  with  whom  they  are  kept  in  contact.  In 
other  cases  they  reproduce  the  manifestations  of  some  disease  with 
which,  in  their  past  experience,  they  have  been  incidentally  made 
familiar. 

Sjrmptoms. — ^The  innumerable  symptoms  of  hysteria,  to  follow  the 
plan  of  the  French  writers,  may  l>e  divided  into  two  major  groups : 
those  which  are  essentially  ]>ersistent, — the  stigmata ;  and  those  which 
occur  incidentiiUy,  are  intermittent  or  transitory, — the  accidents  of 
hysteria.  The  stigmata  are  not  necessarily  present  singly  or  in  com- 
bination, but,  once  developed,  tend  to  persist  so  long  as  the  affection 
lasts.  The  accidents  present  the  greatest  diversity  in  different  patients, 
but  usually,  if  they  occur  repeatedly,  tend  to  uniformity  in  a  given  case. 
Further,  some  hysterical  accidents,  as  paralyses  or  contractures,  may 
be  of  long  duration,  and,  once  thoroughly  established,  have  the  force  of 
stigmata. 

STIGMATA  OF  HYSTERIA. 

The  stigmata  of  hysteria  are  sensory,  motor,  and  psychic. 

Sensory  Stigmata. — In  hysteria  the  sensory  disorders  are  (1)  of 
the  negative  variety, — iuiesthesias ;  and  (2)  of  the  positive  sort, — hyper- 
esthesias. They  are  usually  both  represented  in  a  given  case,  but  the 
anesthesias  are  the  more  imjK)rtant  symptomatically. 

Hysterical  anesthesia  may  affect  sensation  in  all  its  modes  and 
tens(»s,  including  the  specnal  senses.  Tlie  general  cutaneous  sensibility 
may  be  disiiggrcgated  so  that  only  (jertain  elements  persist  and  a  limited 
group  of  stimuli  alone  serve  to  arouse  the  sensorium,  as  in  a  themio- 
analgesia  that  ]>arallels  the  sensory  dissociation  of  syringomyelia.  The 
diminution  of  sensibility  may  be  partial  or  complete,  and  often  varies  in 
the  same  patient  witliiu  a  V(Ty  short  time.  Various  degrees  of  anesthesia 
may  likewise  be  Ibund  in  different  regions,  and  the  anesthetic  area 
represents  remarkable^  variations  of  extent  and  distribution  in  different 
eases,  and  also  in  the  same  cils<»  at  different  times.  S<mie  form  and 
degree  of  anesthesia  is  rarely  lacking  in  iiysteria  that  has  existed  any 
l(»ngth  of  time,  and  often  it  is  developed  very  early.  It  is  obligatory 
to  pei'sistently  s<*arch  for  it  in  every  inst4inee,  but  care  must  be  exer- 
eiscnl  not  to  induce  it  by  suggestion.  As  a  rule,  hysterics  are  themsc^lves 
ignorant  of  their  sensory  deficiencies.  Tlie  anestiicsia  may  l>e  (1)  super- 
ficial, affecting  mainly  the  skin  and  mucous  tissues,  or  (2)  it  may  involve 
the  deeper  structures. 

Cftfatu'om  ancMheHla  may  be  absolute.  Pricking,  pinching,  hot  and 
cohl  Ixxlies,  produce  no  response.  Some  ])atients  are  merely  analgesic, 
and  this  is  the  common  defect.  Less  freipiently  there  may  be  thermo- 
anestliesia  or  ihermo-analgesia,  and,  most  rarely  of  all,  tactile  sensations 
alone  may  be  wanting.  Very  exc^'ptionally  the  hysterical  patient  feels 
the  faradic  current  in  the  anesthetic  area  or  presents  an  area  insensitive 
to  this  stimulus  alone.  Complete  anesthesia,  hypesthesia,  and  analgesia 
are  the  commonly  encountered  forms.    The  mucous  membrane  within  the 
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raiiffe  of  examination  may  show  the  same  aiietithetic  inodifitutioiis  of 
wnsiliility.  The  buccal,  pharyngeal,  laryiigeiil,  iianal,  wtiijunetival, 
aiial,  urethral,  and  vagiaal  surtoccis  may  be  entirely  indeu^itivt!  or 
present  dbii^ociatiun  of  aeosatiou. 

The  deeper  parUt  are  frequently  uneathetic.  Bones,  muscles,  ligaments, 
and  nerve-trunks  may  sometimes  be  piercwi,  twist«d,  wrenched,  and 
contused  without  giving  rise  to  distress  or  even  provoking  a  localized 
sensation  of  any  sort.  The  miigculnr  aeme  for  a  limb  may  he  abolished 
80  that  with  bandaged  eye«  the  patient  has  no  knowledge  of  ita  position, 
can  not  intimate  weights,  recognize  pressure,  or  i'eel  fatigue. 

The  Special  Senses. — Taste  and  mndl  may  be  |iervert«d,  dimin- 
ished, or  abolished.  Certain  sapid  urtielcs  may  faU  to  arouse  the  sense 
of  tasti.',  while  others  are  still  detected.  The  loss  of  taste  is  usually 
limited  to  a.  portion  of  the  tongue  an<l  mouth.  Hearing  is  often  greatly 
diminished,  but  complete  hysterical  deafness  is  very  uncommon. 
Kinne's  test  (see  p.  63)  shows  the  disturbance  to  be  central. 


Fig,  II 


In  hysteria  vision  is  very  frequently  miHlifiwl,  and  some  of  the 
elianges  in  this  special  sense  are  of  the  utmost  inijxirtimce  for  diagnosis. 
Complete  blindness  Is  very  rare,  usually  of  alinipt  onset,  a  few  days' 
duration,  and  sudden  recovery,  but  vision  is  often  rtnlucwl  in  one  eye  to 
counting  fingers  or  less.  Of  greater  fretiueney  and  of  more  importance 
MO  the  lesserand  commonly  persistent  defects.  These  consist  of:  (1)  A 
reduction  of  the  field  ;  (2)  troubles  of  color  perception,  and  (3)  errors 
of  acconimo<lation. 

Gmtrfidimi-  of  the-  !«"«/  F^elil, — In  the  great  majority  of  hysterics 
the  visual  finld  is  mnmitrlcalfy  contracted.  This  is  usually  found 
bilaterally,  hut  commonly  more  on  one  side  tlian  the  other,  and  some- 
times only  on  one  side.  The  defect,  as  in  that  of  all  the  special  senses, 
when  unilatend  or  most  marked  on  one  side,  usually  corresponds  to  a 
uiiilateml  distribution  of  iliwturbed  cutaneous  sensibility,  but  the  opjMisite 
situation  may  lie  encountered.  In  total  amblyopia  tlic  contraction  of 
the  field  reduces  it  to  zero.     In  a  given  case  the  retraction  of  the  field 
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ia  practically  permanent,  but  it  may  fluctuate  greatly.  An  epileptiform 
attack,  fatigue  of  the  eye,  emotions,  and  variations  of  attention  may 
modify  its  limits.  Hysterical  liemiopia  and  scotomata  are  so  infrequent 
that  tliey  should  always  suggest  an  organic  lesion. 

The  dyitdtminaiopain  is  more  characteristic  of  hysteria  than  the 
contracted  field,  which  is  also  j)rvseiit  in  neurasthenia.  In  the  normal 
eye  the  fields  for  the  various  elementarj'  colors  ar«  not  coextensive  (sec 
p.  62).     In  their  natural  order  blue  has  the  largest  field,  followed  by 


yellow,  iinnigo,  red,  preen,  and  violet.  In  hysteria  not  only  are  the 
fii'lds  fi)r  form  and  liglit  perception  eoutrncted,  but  those  for  colors  are 
also  diminished,  and  In  a  ])ro]M>rtionatc  degree.  The  iui)H)rtant  ))artieu- 
larity,  li"w<'ver,  is  netful  that  tiie  normal  order  is  often  ehnnged.  The 
retl  field  nfteii  ercrfth  flie  bhie.  If  the  <'<)h)r-fields  are  extinguished, 
they  usually  disapjMiir  in  tins  order:  violet,  green,  blue,  yellow,  and, 
laiA  of  all,  fCff.  Objects  an>  then  finally  seen  a.s  grayish,  and  we  have 
tlie  condition  of  aekroiiuifojml'i. 
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Accommodative  errors  in  hysteria  are  somctiraes  encountered,  by 
which  near  vision,  particularly,  is  rendered  faulty.  To  the  same  source 
have  been  attributed  the  monocular  diplojna,  polyopia,  viaeropma,  and 
micropsia  that  are  occasionally  met.  With  tlu?  op|)osite  eye  covered,  the 
patient  fixes  a  pencil  close  to  the  eye.  As  it  is  withdrawn,  its  image 
doubles,  and  at  a  greater  distance  a  thinl  may  appear,  and  they  all 
increase  in  size  and  again  diminish  as  the  i)encil  approaches.  Errors  of 
curvature  in  the  cornea  must  be  excluded  to  render  the  symptom 
significant. 

It  has  recently  been  recognized  that  the  various  forms  of  hystcTical 
amblyopia  are  not  present  in  binocular  vimon.  Even  o]K»ning  the 
unafiected  eye,  in  the  case  of  unilateral  amblyopia,  at  oiice  increases  the 
contracted  field  (Parinaud).  Patients  who  can  not  read  with  either  eye 
alone  may  do  so  readily  with  both.  That  the  amblyopic  eye  sees  is 
easily  demonstrated.  A  red  glass  over  the  aflecte<l  eye  and  a  j)rism  over 
the  other  double  the  image  of  a  flame,  and  the  red  image,  (.'orrc\s|X)nding 
to  the  amaurotic  eve,  is  distinctly  seen  bv  hysterics.  Or,  in  a  case  of 
unilateral  green-blindness,  a  prism  doubles  the  image  of  a  green  object 
and  both  are  perceived  as  green.  Again,  an  eye  that  fails  to  detect 
everything  but  red,  u]>on  looking  at  a  revolving  Newton  wheel  bear- 
ing red  and  green,  se(\s  it  to  be  whitish,  as  does  the  normal  eye,  pr(){)er 
cognizance  having  evidently  been  taken  of  the  complementary  green. 
It  is  evident,  therefore,  that  the  trouble  is  not  in  the  eye  or  in  the  paths 
of  conduction,  but  that,  under  ordinarj'  circumstances,  the  impression 
fails  to  enter  the  field  of  personal  consciousness.  These  symptoms  are 
found  without  any  change  in  the  retina  or  media. 

Distribution  of  Hysterical  Anesthesias. — In  a  very  small  pro- 
portion of  cases  the  am»sthesia  in  hysteria  involves  the  entire  cutaneous 
and  mucous  extent.  Usimlly  it  is  limiteil  (1)  to  one-half  of  the  Ixxly  ; 
(2)  to  areas  of  more  or  less  definite  geometric  outline ;  and  {\\)  to  dis- 
crete islets. 

Hysieric(d  liemianesthesia  is  a  ctommon  distribution  of  sensory  de- 
ficiency. Ordinarily,  it  aflects  the  left  half  of  the  bcnly,  and  is  sharply 
limited  by  the  median  line.  If  intense,  the  approachable  mucous  sur- 
faces on  the  same  side  are  commonly  also  ane8theti(^  As  a  rule,  the 
s|)eci:il  s^mses — sight,  hearing,  smell,  and  taste — are  blunted  on  the 
anesthetic  side,  but  in  some  cases  the  s])ecial  senses  are  affected  on  the 
opposite  side. 

Anesthesia  in  geomdricnl  airan  is  frequently  encountered.  An  entire 
extremity  or  a  band  alx)ut  an  extremity  may  alone  be  anesthetic.  The 
distribution  may  often  be  d(»scril)eil  as  a  sleeve,  glove,  sock,  stocking,  or 
drawers-leg  anesthesia.  The  outlines  have  no  relation  to  the  anatomi(?al 
distribution  of  the  nerve-trunks  whatever,  but  are  refenihle  to  functional 
groupings.  They  often  have  a  superim])ose(l  relation  to  functional  dis- 
turbance, as  in  cases  of  pjiralyzed  or  contracted  limbs,  diseased  joints,  or 
local  injury.  In  hysterical  amblyopia  the  conjunctiva,  lids,  and  a  cir- 
cular area  about  the  eye  are  usually  anesthetic.  In  hysterical  deafiK'ss 
the  auditory  canal  and  concha  are  frequ(?ntly  insensitive.  In  hysterical 
aphonia  the  larynx  may  be  anesthetic. 
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JMm  of  anrnUieaia  of  peculiar  and  paradoxical  outline  are  sometimes 
eucoiiiitoriNl.  These  may  be  nmoy  ur  few,  and  it  often  requires  minute 
and  painstaking  search  to  find  them. 

PeouUaritiea  of  Hysterical  Anesthesia. — 1.  In  the  first  place, 
the  outlincK  of  limited  hyat«'ricid  anentliesias,  excepting  hemianesthesia, 
do  not  conform  tti  the  anatomical  (listributioit  of  cutaneous  nerves  or  to 
the  sensory  areas  related  to  the  vertebral  segrnonti',  but  rather  to  the 


Kid.  !lil-— 1.  Miwl  nniiii 
diwH'iiiliinunlVlvl^  (I'lln*) 


mental  association  of  fimclioris,  an<l  piT)i:ips  to  their  cortical  roprc- 
Heiitiitiiins. 

"2.  The  oiyniiic  and  tf-Hrhit  reftrxcx  in  hysterical  anesthesia  an.^  not 
niodifieil,  as  in  oi^uiir  lesions  niarktHl  by  in  sensitiveness.  The  jmpil 
rcs)H)n<ls  to  li^ht  am)  iiet^HiinioiIalion  iind  to  pinching  of  the  neck, 
even  when  the  eye  is  amblyopic  and  the  skin  of  the  nec-k  is  insensitive. 
The  (jixhmiiiiif,  frmuint/Tii;  and  hicf  reflexes  an-  not  abnonnal.  The 
antiiac  und  nupmUm'y  reflexes  to  ])aiiiftil  cutantnus  stimulation  are  re- 
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tainedy  even  when  an  anesthetic  zone  is  used.  Sometimes  a  spurious 
ankle-clonus  can  be  obtained.  Other  reflexes  dependent  principally  upon 
sensation  are  abolished  by  hysterical  anesthesia.  The  'p(d})€brcil  and  phar- 
yngeal reflexes  disappear  if  the  parts  are  insensitive.  Tickling  of  the 
trunk  or  the  plantar  surface  docs  not  produce  the  usual  res{)onses.  Buz- 
zard lays  especial  emphasis  on  the  loss  of  the  plantar  reflex,  with  reten- 
tion of  the  knee-jerk,  in  hysteria. 

3.  The  anesthetic  zones  are  movable.  Though  they  may  persist  for 
months,  and  even  years,  they  are  not  absolutely  fixed,  and  often  are 
even  capricious.  A  number  of  things  may  serve  to  promptly  or  grad- 
ually modify  them.  Hysterical  attacks  frequently  change  their  distribu- 
tion, and  sometimes  are  preceded  by  an  increase  in  the  anesthetic  zones. 
During  such  attacks  they  may  completely  disappear.  Anesthetics  or  a 
dose  of  morphin  or  alcohol  sometimes  cause  their  temporary  disappear- 
ance. Hypnotic  somnambulism  and  suggestion  may  displace  them,  and 
they  may  disappear  during  sleep.  If  the  patient's  attention  be  strongly 
fix^  on  an  anesthetic  area,  it  may  momentarily  restore  sensation.  In 
the  same  way  as  pointed  out  by  Patrick,  the  Iwundaries  of  the  anesthetic 
area  may  enlarge  during  the  course  of  an  examination,  the  attention  in 
this  case  naturally  being  directed  to  the  loss  of  sensation.  The  action 
of  so-called  esthesiogenic  agents  is  supposed  to  be  largely  due  to  the 
attention  and  suggestion  they  invoke.  By  the  application  to  the  anes- 
thetic areas  of  a  great  diversity  of  objects,  such  as  metal  plates, 
magnets,  woods,  metals,  minerals,  and  gases,  or  by  the  use  of  electrical 
currents,  especially  faradism  and  static  sparks,  the  anesthesia  may  be 
made  to  shift,  sometimes  to  disappear,  and  often  to  transfer  to  the 
opposite  side.  Some  patients  are  susceptible  to  one  agent,  some  to 
another,  apparently  as  their  attention  or  fancy  is  most  captivated  by  the 
several  substances  or  procedures.  When  the  anesthesia  is  transferred, 
it  tends  to  return  to  the  side  whence  it  was  displaced,  but  in  doing  so 
oscillfdes  from  side  to  side  several  times  before  finally  locating  in  its  old 
habitat. 

4.  It  is  a  striking  and  paradoxical  fact  that  hysterics  are  not 
disturbed  by  their  sensory  losses,  and  are  usually  entirely  ignorant  of 
them  until  deciphered  by  a  medical  examination.  For  instance,  the 
small  and  delicate  movements  of  the  fingers  ordinarily  so  d(»jKnident 
upon  sensation  may  be  perfectly  performed  by  the  anesthetic  hand  of 
the  hysteric  under  the  guidance  of  the  eye.  Apparently  the  motor 
image  is  called  up  and  exteriorized  through  the  motor  paths. 

5.  It  has  been  noticed  that  a  hand  comi)lctcly  anesthetic  to  all 
forms  of  sensation  would  yft  gra.*^p  a  jxnicil  or  other  familiar  object,  and 
promptly  indicate  its  use,  when  the  patient's  eyes  were  bandaged  and  all 
sensation  denied.  In  the  same  way  an  anesthetic  leg  and  foot  may 
cause  no  incoordination  in  walking.  These  paratloxieal  features  have 
usufilly  been  attributed  to  deceit  and  simulation,  but  are  presented  by 
similar  cases  the  world  over  without  possibility  of  collusion. 

6.  The    sensory    disturbance    is    frequently   located    by   topical    or 

traumatic    causes.     The    frequency  of     left-sided     hemianesthesia    is 

related  apparently  to  the  lesser  strength  of  the  left  side.     The  super- 
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position  of  sensory  disturbance  to  inflam<Kl  joints  or  to  injuries  or  to 
}X)ints  of  focused  attention  may  often  be  noted. 

Hysterical  hyperesthesias  are  very  common.  Neuralgic  pain.s 
and  other  disturbance  of  sensation  may  oc«ur  in  hysterics  as  well  as  in 
others,  without  having  any  s{K»cial  significance,  but  often  from  such  a 
source  or  from  a  blow  or  from  the  mere  fixation  of  attention,  perhaps 
through  misdirected  solicitude  of  the  physician,  there  develops  a  peculiar 
sensiiivetieHH,  This  is  usually  circumscribed.  It  may  involve  a  joint 
(Brodie's  joints)  or  an  entire  limb,  but  is  practically  never  generalized 
or  even  of  hemiplegic  distribution.  It  is  oflen  confined  to  narrow, 
supei*ficial  zones  or  |)oints,  its  at  the  vertex,  giving  rise  to  the  classical 
clmymy  about  the  breasts,  along  the  spine,  in  the  groins,  and  at  the  pit 
of  the  st4)mach.  The  glandular  |K)rtion8  of  the  breasts,  testicles,  and 
ovaries  mav  be  similarly  sensitive.  Such  sensitive  sjK>ts  arc  frequently 
found  in  the  midst  of  anesthetic  art»as,  and  while  the  surface  may  be 
exquisitely  sensitive  to  the  touch  of  a  finger,  the  pricking  of  a  pin  may 
cause  no  discomfort.  It  will  frequently  i>e  found  that  if  the  patient's 
attention  is  strongly  diverted,  the  area  so  intensely  sensitive  may  be  less 
sensitive  than  normal  and  entirely  tolerant  of  firm  and  deep  pressure. 
In  the  same  way,  by  suggestion  or  the  application  of  various  inert  sub- 
stances, the  sensitiveness  may  lx»,  at  least  momentarily,  suppressed. 
There  is  always  found,  ujK)n  close  investigation  of  such  sensitive  areas, 
paradoxical  peculiarities  similar  t4>  those  in  the  anesthesias,  and  which 
serve  to  proclaim  their  hysterical  nature. 

If  such  a  liyi)eresthetic  zone  arises  from  or  becomes  associated  with 
some  mental  storm,  pressun*  uiM)n  it  may  serve  to  revive  the  memories 
in  question  and  provoke  a  hyst^Tieal  fit.  It  is  then  denominated  a 
Hpaxtnoijenlv  or  hyHUToyenlc  point  or  zone.  The  mentiil  chanicter  of  hys- 
terical hyiwresthesias  is  evident  in  their  g(»nesis  and  associations.  Of  a 
similar  nature  are  the  disagreeable  or  painful  sensations  provoked  in 
nire  crises  by  certain  substiuices  or  by  heat  or  cold.  Paresthetic  ting- 
lings,  numbness,  et(\,  are  comparatively  nire. 

Motor  Stigmata. — The  motor  stigmata  of  hysteria  must  be  shar|)ly 
distinguished  from  the  motor  accidents  to  be  considered  later.  They  are 
usually  unknown  to  the  patient,  and  must  be  sought  by  the  physician. 
Pnictically,  they  differ  from  the  accidents  only  in  degree,  and  show  the 
substratum  of  more  marked  errors  of  motor  (^mtrol,  which  arc  likely 
to  develoj)  as  accidents  at  any  moment.  In  many  ways  they  are  indica- 
tive of  the  automatism  vvhi(^h  is  one  of  the  most  markwl  features  of 
the  psyc^honeurosis. 

1.  Movements  in  hvsteria  are  retarded.  The  reaeti<m  time  is 
increased  ofttMi  for  the  simplest  movement,  and  in  projK)rtion  to  the 
insensibility  of  the  parts  brought  into  play.  Tlu*  retardation,  therefore*, 
is  closely  alli(»d  to  the  anesthesias.  It  may  be  increased  by  diverting 
the  patient's  attention  or  <liminished  by  focalizing  the  attention  forcibly 
ujion  the  given  act.  In  automatic  nu)vem(»nts  provokcnl  sulKHHisciously 
or  under  hypnotism  the  retardation  disai)pears,  showing  its  psychical 
nature. 

2.  MovementiS    are    maladroit   and    incoordinate,    unless    carefully 
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supervis)ed  by  the  patient ;  and  this,  again,  is  proportionate  to  the 
anesthesia  and  the  obliteration  of  the  muscular  sense.  In  automatic  and 
subconscious  movements  the  incoordination  disappears.  Partial  cata- 
lepsy and  automatism  in  such  limbs  may  be  present  if  the  patient  can 
not  see  the  limb  or  otherwise  gain  an  idea  of  its  ix)sitiou. 

3.  Hysterical  patients  are  often  incapable  of  |K»rforming  several 
acts  simultaneously,  as  they  are  unequal  to  the  division  of  attention 
thereby  necessitated. 

4.  Voluntary  intentional  movement's  are  usually  weakened.  Patients 
who  may  in  an  automatic  manner  show  great  strength  in  the  per- 
formance of  customary  and  habitual  tasks,  when  asked  to  make  a 
test  effort,  as  upon  the  dynamometer,  register  an  insignificant  amount. 
They  appear  incapable  of  willing  an  effort  of  which  they  do  not  |)ossess 
the  deeply  graven  motor  image.  The  difficulty  again  is  mental — ^the 
outcome  of  their  diminished  volition  and  attention.  Amvasthenia  is 
most  marked  in  the  insensitive  parts,  and  foreshadows  the  paralytic 
accidents. 

5.  In  many  hysterics  diere  is  a  tendency  to  rigidities  or  con- 
tractures. It  may  be  demonstrated  in  weakened  or  anesthetic  limbs, 
and  is  often  indicated  by  exalted  reflexes.  It  may  be  provoked  by  an 
elastic  bandage,  deep  massage  of  the  muscles,  sharp  flexion  or  extension 
of  joints,  faradization,  frictions,  j)ercussion,  and  suggestion,  var)'ing  in 
different  patients.  The  contractures  thus  induced  invade  both  flexors 
and  extensors,  and  fix  the  joint  in  a  cliaracteristic  attitude,  the  same  as 
that  in  the  accidental  and  spontaneous  hysterical  contractures.  By 
similar  means  it  can  be  caused  to  subside.  Charcot  denominated  this 
state  the  diathesift  of  contracture. 

Mental  Stigmata. — ^The  mental  stigmata  of  hysteria  consist  in  a 
belittlement  of  memory  and  of  will-power.  The  amnesia  is  sonu^times 
due  to  the  lack  of  mental  concentration, — the  out«)me  of  the  volitional 
enfeeblement, — and  the  loss  of  will-jM^wer  is  frequently  manifested  in 
the  impulsive  acts  and  general  want  of  self-<X)ntn)l. 

1.  Amnesia. — The  forgetful ness  of  hysterics  ac^counts  frequently  for 
their  uncertain  and  contradictory  statements,  and  has  often  unjustly  laid 
them  open  to  charges  of  deceit.  In  some  instances  the  memory  loss  is 
Hyktenuttizedy — that  is,  it  embraces  a  certain  group  of  related  facets  j>ertain- 
ing  to  some  person  or  event,  while  other  contemporaneous  incidents  are 
reailled.  In  the  same  way  a  grouj)  of  motor  images  may  disap|>ear, — 
such,  for  instance,  as  those  for  walking  or  writing  or  for  articulate  speech, 
— and  astasia,  agraphia,  and  motor  aphasia  result.  In  this  way  the  recol- 
lection of  a  certain  person  may  completely  drop  out  of  their  minds,  or 
they  may  lose  all  the  words  of  an  acquired  language.  In  other  cases 
the  memory  loss  may  be  localized ;  that  is  to  siiy,  it  embraces  a  given 
period  of  time.  Frequently  after  a  convulsive  attack,  sometimes  in 
traumatic  cases  after  the  initial  accident,  there  is  a  loss  of  meraorv  for  a 
variable  period  of  time  antecedent  to  the  incident  in  question,  or  for  a 
period  l>oth  before  and  after  the  mental  disturbance.  Rare  instances  an* 
recorded  in  which  the  amnesia  has  l)een  total  and  complete  for  all  acijui- 
sitions  up  to  a  certain  period  of  life.     Such  patients  begin  again  to  sj)eak 
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and  learn  as  children.  In  some  cas(\*«,  acts  and  imprensions  are  foiv 
gotten  innned lately.  A  book  or  a  short  story  may  he  read  repeatedly 
with  full  interest  and  appreciation,  but  is  at  once  forgotten.  In  all 
marked  cases  of  hysteria  there  is  some  blurring  of  recent  memoriei*. 

The  amnesias  of  hysteria  are  analogous  to  the  anesthesias,  and,  like 
them,  under  the  action  of  hypnotism  or  in  subconscious  states,  may  be 
demonstrated  to  be  purely  functional.  The  memory  impressions  do 
exist,  and  they  can  be  revived.  Recovered  cases  similarly  regain  the 
faculty  temj)onirily  lost.  Out  of  localized  amnesias  a  double  perHonialiiy 
may  arise,  as  under  sinnlar  circumstimces  the  hysteric  loses  one  group  of 
memories  and  regains  the  other,  alternating  betwcHjn  the  two, 

Aboxdia  implies  absence  of  will-power.  It  expresses  the  impaired 
volition  of  hysterics,  which  reduces  their  jwwers  of  mental  concentration 
and  attcniticm,  and  renders  them  vacillating,  impulsive,  and  lacking  in 
determination.  In  some  cases  it  attains  such  prominence  that  they  can 
not  bring  themselves  to  undertake  the  simj)lest  task,  such  as  dressing  or 
undressing,  and  hesitate  at  the  slightest  obstacle. 

ImpraiHioiiabdity  or  suggestibility  is  often  extremely  developed  in 
hysterics,  and  practicjdly  constitutes  a  mental  stigma.  They  are  emo- 
tional and  easily  swayed,  subject  to  the  slightest  influence  and  sensitive 
to  insignificant  impn'ssions.  The  lack  of  will-j)Ower  renders  them  of 
infirm  and  vacillating  judgment,  so  that  they  often  become  dependent 
upon  others  to  decide  their  slightest  actions.  The  insistent,  underlying, 
fixe<l  idea  thus  controls  them  the  more  thoroughly, 

Shnidathv. — From  inadequate  knowledge  of  tlie  disease,  hysterics 
have  been  sui)jK)sed  to  simuhite  for  the  pleasure  of  it,  and  to  dec<»ive 
for  the  satisfac^tion  derived  from  notoriety.  To  a  v(»r}'  slight  degree  this 
may  be  true,  but  the  simulation  and  the  deceit  have  their  origin  in 
misconceptions,  in  misconstnunl  impressicm,  or  arise  fnmx  the  failure  of 
im])ressions  to  reach  the  field  of  consciousness.  Hysterical  young 
women  are  too  commonly  sup|M)sed  to  be  erotic.  This  is  sure  to  be  the 
case  if  in  their  atta(^ks  thev  show  emotional  attitud(»s  or  actions  that 
may  be  so  interpreted.  As  a  matter  of  fact,  they  are  usually  frigid. 
Introspection  and  self-concentration  are  fatal  to  tlu»  grand  passion. 
Local  anesthesias  or  hyperesthesias  may  completely  destroy  the  genesic 
sense. 


ACCIDENTS  OF  HYSTERIA. 

We  come  now  to  the  more  or  less  transitory  features  of  hysteria,  the 
accidents,  chief  among  which  are  the  hysterical  attacks.  These  often 
tiike  the  form  of  s<»vere,  intense,  and  prolonged  (^)nvulsions.  While 
unccmimon  in  this  country,  they  are  ocaisionally  observed  in  the  most 
typical  form.  Ordinarily,  however,  the  attack  is  pirtial  or  larvated. 
Only  by  an  understiinding  of  the  extreme  variety  will  we  Ik*  able  to 
estimate  the  simpler  forms,  whi(*h  usually  consist  of  isolated  elements  of 
the  typi(*al  grande  attaque  of  Charcot. 

Hysterical  Convulsive  Attacks, — The  complete  grand  atlachu,  as 
studied  and   described   by  Charcot  and  figured  by  Richer,  are  infre- 
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quenty  but  in  some  irregular  or  fractional  form  they  occur  iu  the  very 
large  majority  of  all  cases  of  hysteria.  Patients  posses.sing  spasmoj^^nic 
zones  may  usually  be  thrown  into  a  convulsion  by  firm  pressure  on 
these  points,  and  during  the  seizure  pressure  again  commonly  causes  it 
to  subside.  Emotional  disturbances  may  cause  the  attacks  or  they  may 
apparently  come  on  spontaneously. 

The  grand  attack  consists  of  a  premonitory  stage,  followed  by  four 
periods.  The  prodromal  stage  varies  in  diflerent  patients,  but  is  uniform 
for  the  given  case.  Some  patients  are  depressed,  taciturn,  and  moody ; 
otliers  exhilarated,  restless,  quarrelsome,  and  talkative.  Many  have 
hallucinations  of  sight  or  of  hearing,  referrt»d  in  the  direction  of  the 
anesthetic  side,  and  the  insensitive  areas  may  l)e  increased.  Usually, 
palpitations  and  vasomotor  storms  are  observed.  There  may  be  nausea, 
hiccup,  trembling,  and  the  discharge  of  a  large  quantity  of  urine. 
The  aura  follows.  This,  ordinarily,  consists  of  a  painful  feeling  arising 
in  the  lower  part  of  the  abdomen,  and  develops  into  the  sensation  of  a 
rounded  body,  which  mounts  upward,  and,  as  it  reaches  the  neck,  gives 
rise  to  feelings  of  strangulation  or  suffocation — the  globus  hystericits. 
The  face  may  flush,  hissing  is  lu*ard  in  the  ears,  throbbing  is  felt  in  the 
temples,  objects  turn  dark  before  the  eyes,  vertigo  occurs,  and  the 
patient  sinks  down,  or  even  falls  suddenly,  unconscious,  and  the  fit 
begins.  In  many  instances  the  fit  does  not  develop,  and  in  a  moment 
the  patient  is  relieved,  or  the  globus  may  liust  for  hours  without  eventu- 
ating in  a  fit.  Sometimes  this  train  of  symptoms  is  incited  by  emotional 
disturbance  arising  from  insignificant  irritation,  or  any  strong  mental 
impression  may  induce  it. 

1.  The  epilrptoid  period  closely  mimic^s  the  features  of  an  epileptic 
attack.  There  may  even  be  an  initial  harsh  noise  or  slight  cry.  The 
patient  is  rigid  ;  the  face  is  |Kile,  but  promptly  becomes  red,  and  the  neck 
is  congested  and  swollen.  Frequently  the  tongue  is  protruded  or  the 
teeth  may  be  ground  togc»ther.  Biting  the  tongue  and  involuntary  uri- 
nation are  uncommon,  but  do  ix^cur.  Usually  the  convulsion  is  most 
marked  on  the  anesthetic  side  to  which  the  face  is  turned.  The  tonic  phase 
lasts  two  minutes  or  less,  and  is  often  attended  by  slow,  rigid  move- 
ments of  wide  range,  with  notable  extension  of  the  feet  and  supination 
of  the  hands  or  movements  of  circumduction,  unlike  anything  seen  in 
epilepsy.  The  fingers  are  usually  clenchwl  over  the  thumb,  which  may 
protrude  between  them ;  the  chest  and  abdomen  are  fixed  and  the  bo<ly 
is  rigid.  This  tonic  pliase  is  followeil  by  a  clonic  phase,  in  which  rapid, 
small  oscillations  begin  in  the  rigid  members  and  in  the  face.  The  sus- 
pended respiration  reappears  in  broken,  arrhythmical  gasps  and  sobs,  the 
chest  and  abdomen  acting  independently.  Xoisy  movements  of  swallow- 
ing and  sonorous  borborygmi  are  frecjuently  produced.  All  the  clonic 
movements  are  independent  and  illogical.  This  phase  may  last  several 
minutes  and  gradually  subside,  the  j)atient  falling  into  a  phase  of  reso- 
lutioiiy  in  which  some  rigidity  may,  however,  persist.  Stertor  and 
frothing  saliva  may  appear,  and  sometimes  general  twitchings  or  sharp 
spasms  may  still  agitate  the  patient  at  intervals. 

2.  The  Period  of  Clotvnisin. — After  the  phase  of  resolution  of  the 


Fig.  Z20.— TiidIc  phue,  tbe  longut  rolling  from  one  ugle  of  the  mouth  to  tbe  otbn  (Rlcbcr). 


Fie-  Mi— Tonic  phine,  clrcui 


Fig  334.— riiue  of  reaalutloii  <ltli 
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epileptoid  period  has  lasted  a  short  time,  the  second  period  develops.  It 
is  made  up  of  two  phases, — (a)  a  phase  of  corUortionSy  or  illogical  atti- 
tudes, and  (6)  a  phase  of  wide-ranged,  or  ffrand,  movemerUs.     The  cou- 


Fig.  225. — Phase  of  reeolution,  retaining  partial  contractures  (Richer). 


Fig.  226.— Anterior  arc  de  cerde  (Richer). 


Fig.  227. — Posterior  arc  de  cercle  (Knobloch) 


Fig.  228.— Lateral  arc  de  cercle  (Richer). 


tortions  of  the  first  phase  are  usually  steadily  niaintainecl  for  several 
minutes,  thereby  varying  essentially  from  the  grand  movements  of  the 
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secttnil  phase,  which  are  repeated  witli  more  or  loss  rapidity.  One  of 
the  iiioijt  oommoit  and  characteristic  cunturtions  i^  an  exa^emtcd  opis- 
thotoium,  or  arc  tie  cerde.  Tiiis  may  be  executed  in  tlie  opposite  eciwe, 
or  laterally.  To  these  contortions  succeed  alternate  flexions  and  ex- 
tenwons  of  the  trunk  or  of  the  limbs,  or  robitions  of  tlie  liead,  Tliis  phase 
is  attended  usually  by  violent  onteriof,  und,  in  evident  fear  or  rage,  the 
patients  tear  their  garments),  grimace  In  a  horrible  manner,  and  put 
forth  an  astounding  amount  of  strength  against  those  trying  to  control 


I  nil  period  (Kkherl. 


them.  In  fliis  phase  they  oflen  bite,  scniteh,  nnd  strike  iit  their  at- 
tendants, apjKirently  under  the  domiiuition  of  tlie  hallu<-i  nations  of  a 
fixed  dream  or  delusional  storm. 

3,  Period  of  Pmnionul  Attitudex. — ^Tlie  third  period  is  the  gradual 
outgrowth  and  lof»i«il  routiniuition  of  the  second.  The  |)atient  drama- 
tizes in  i)nntoniinie  the  actM  of  the  <1ream  that  embraces  cireiimstanecs  of 
the  past  life,  or  jxirhaps  the  incidents  connecte<l  with  the  origin  of  tlie 
hysteriad  condition.     Terror,  love,  gaiety,  nige,  eroticism,  singly  or  by 
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turn,  animate  the  features  and  amipel  the  attending  attitudes  and 
gestnn»s.  The  acts,  emotions,  and  attitudes  of  one  attack  are  usually  re- 
peated with  fidelity  at  each  succeeding  crisis  by  a  given  «ise.  If 
one  knows  the  nature  of  the  dream,  it  is  easy  to  anticipate  its  manifes- 
tation. 

4.  The  period  of  delirium  is  a  prolongation  of  the  dream  state  of 
the  third  |)eriod.  It  still  pursues  and  dominates  the  patient,  who  now 
talks  in  the  delirium  and  verbally  expresses  his  hallucinations,  which 
asually  have  to  do  with  disagreeable  sights,  animals,  and  acts.  The 
panorama,  in  which  red  often  predominates,  unrolls  from  the  anesthetic 
side.  The  passional  attitudes  may  be  (wcasionally  rei)eated.  The 
delirium  may  be  gay,  furious,  sad,  or  obscene,  and  the  language  and 
actions  correspond.  After  a  varying  time  the  hallucinations  fade,  sad 
memories  may  recur,  with  sobs  and  tears,  and  suddenly,  or  after  a  few 
moments'  silence,  the  patient  arouses,  a  little  fatigued,  and  at  once  fully 
recovers  his  former  conscious  state. 

The  duration  of  a  (fraud  attack  is  variable,  but  on  an  average  recjuires 
from  fifteen  minutes  to  half  an  hour.  The  prcKlromal  stage  an<l  the 
fourth  period  may  be  verj'  long.  The  epileptoid  jKTiod  nirely  (exceeds 
three  minutes ;  the  second  piTiod  ordinarily  lasts  ^xa  to  ten  minutes ; 
the  third  is  still  longer.  In  some  instances  one  attack  follows  another 
without  appreciable  interval,  or  some  feature  of  the  attack,  as  the  stujior 
of  the  first  period  or  the  delirium  of  the  fourth,  may  be  ])rolongc»d  for 
hours  and  days,  constituting  a  status  hystericus.  The  following  table 
may  serve  to  systematize  the  features  of  the*  grand  attacks : 


Premonitory  stage.  |  Prodromes. 


(1)  Epileptoid  period. 


Meiitid  disorders  and  hallucinations. 
Functional  organic  disortlers. 
Motor  and  sensory  disorders. 
.  Aura,  glolms. 

Onset. 

Tonic  phase,      i  Movements  and  tetanic  rigi<lity. 

Clonic  phase.     I  Small  movements. 

Phase  of  resolution.  {  Sopor,  stertor. 

(2)  Period  of  clownism.      {  K!'"^  "{!  JH)nt<>rtion8,  arc  de  eertJe. 

^  '  I  I'iiase  ot  large  movements,  siuaams, 

(3)  Third  period.  -I  Passional  attitudes  and  actions. 

(4)  Fourth  period.  \  Delirium,  hallucinations,  zoopsia. 

Modified  or  Partial  Attacks. — The  tyjMcal  gmnd  attack  may  be 
infinitely  modified.  It  mav  he  intensified  or  reduced  in  scveritv,  hut, 
what  is  of  more  importiince,  it  may  he  disaggregjitwl,  and  almost  any 
feature  of  it  may  occur  alone  as  a  partial,  irregular  attack.  These 
partial  attacks  may  also  he  indefinitely  prolonged  in  a  condition  of 
statu.s.     Some  of  the  most  commonly  encountered  ones  follow  : 

Veiiigitious  Attack^it, — ^^Fhe  premonitory  vertigo,  ohsi^uration  of  vision, 
ringing  in  the  ears,  and  sinking  feeling  may  recur  re])eatedly,  without 
other  features  of  the  attack. 

GlobH4i  attache  are  among  the  most  common  of  the  larvated  seizures. 
The  |>atient  suddenly  feels  the  trouble  at  the  throat,  or  it  may  slowly 
appear,  and  only  disappear  after  a  considerable  period. 
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EpUeptoul  Attacks. — ^The  attack  may  cease  with  the  phase  of  resolu- 
tion belonging  to  the  first  period,  or,  recurring  at  this  point,  strongly 
simulate  the  epileptic  status.  The  differential  diagnosis  is  often 
extremely  difficult,  the  more  so  as  epilepsy  may  aflect  a  hysterical 
subject,  and  their  convulsive  manifestations  may  alternate. 

Tetcmic  Attacks. — ^The  seizure  may  be  limiteil  to  the  first  phase  of 
the  second  period.  The  a7T  de  oercle  suddenly  aj))K»ars,  and  may  per^ 
sistently  endure,  or  to  it  may  be  added  the  clownism,  witli  wide 
movements,  giving,  for  instjuice,  salaam  attacks.  Rage,  joy,  and  other 
emotions  may  then  modify  the  movements  and  the  attitudes,  and 
demoniaciil  or  maniacal  attacks  are  presented,  in  which  the  patient  is 
extremely  wild  and  unmanageable. 

AtJUicks  of  ex*M(icy  are  manifestations  of  the  passional  attributes  of  the 
third  jKTiod.  With  or  without  premonition  or  aum,  the  patient  suddenly 
becomes  motionless,  and  the  fai*,e  expresses  astonishment,  admiration, 
adoration,  or  stupor. 

Sffftcopal  AtUtcks. — After  an  aura  or  some  feeling  of  discomfort  the 
patient  relaxes  and  becomes  inert  and  apparently  unconscious.  The 
hands  may  be  clenched  and  a  tremor  of  the  eyelids  may  indicate  the 
spasmodic  state.  Respiration  slows,  the  face  may  be  pale  or  slightly 
flushed,  but  the  pulse  is  uiuiffected.  This  attack  may  be  prolonged  into 
the  sleep  attack. 

Attacks  of  Sleep. — ^This  lethargic  or  tranc<»-like  condition  may  follow 
several  ordinary  attacks,  or  some  emotional  storm  may  induce  it.  Its 
onset  may  be  gnidual,  or  sudden  and  ajH)plectic.  The  appearance  is 
one  of  natural  sloop,  but  wiroful  search  will  often  detect  slight  contrac- 
tures, as  in  the  eyelids,  which  do  not  easily  yield  to  the  finger,  in  the 
ocular  squint,  or  the  position  of  the  hands  and  feet.  Frequently  there 
is  a  marked  tendency  to  catalepsy,  and  the  limbs  retain  any  position  jmls- 
sively  given  them.  The  pui>ils  are  sensitive  to  light,  and,  though  gen- 
eral sensation  seems  al)olished,  it  is  only  masked,  as  such  {Kitient^  fre- 
quently re)K)rt  all  that  has  occurred  during  the  sleep.  The  pulse-rate, 
ordinarily  normal,  may  be  diminished  or  increased.  The  respiration  is 
usually  shallow  and  reduced  in  frequency.  The  tennK»rature  may  be 
normal,  subnormal,  or  slightly  elevate<l.  Such  attacks  may  last  minutes, 
hours,  or  months,  and  terminat(»  commonly  by  a  convulsive  attack,  by 
laughter  or  tears,  or  a  few  delirious  wonls. 

S<minainbidic  Attacks, — Some  {witients,  under  a  sudden  impulsion, 
stiirt  on  long  flights  or  make  considerable  journeys,  in  which  they  may 
travel  great  distances  and  consume  many  days.  Finally,  they  come  to 
themselves  in  great  surprise  at  being  from  home,  and  may  have  no  rec- 
ollection of  the  intervening  events.  In  a  succx^eding  attack  they  may 
recall  everything  that  tninspired  in  the  first,  and,  by  a  rejxtition  of  such 
protnicted  attacks,  build  uj)  a  double  existence  or  personality,  or  the 
morbid  one  may  eventually  completely  disi)la(^e  the  normal  one.  In 
lossenwl  degree  automatism  and  somnambulic  attacks  of  short  duration 
are  not  uncommon  in  hvsteria. 

Motor  Accidents. — ^Paralyses  and  Contractures. — Both  the 
paralyses  and  contractures  of  hysteria  are  foreshadowed  by  the  stig- 
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mata  of  amyasthenia  and  the  diathesis  of  contnietnre,  of  which  they 
may  be  considered  temporary  exacerbations.  They  are  frequently 
combined  in  a  given  patient^  and  even  in  a  given  limb.  They  may 
follow  :  (1)  Convulsive  attacks ;  (2)  mental  impressions  or  shocks  ;  (3) 
traumatism ;  and  (4)  various  morbid  states.  It  happens  that  atler  a 
convulsive  attack  a  hemiplegic,  paraplegic,  or  monoplegic  palsy  super- 
venes and  tends  to  persist  for  a  considerable  time.  The  other  in- 
citing (Piuses  mentioned  act  with  less  rapidity,  and  there  is  usually, 
even  in  traumatic  cases,  an  intervening  period  of  frewlom  from  motor 
difficulties, — a  period  of  meditation,  as  Charcx)t  denominated  it,  or 
of  autosuggestion, — lasting  a  few  hours  or  several  days.  In  addition,  it 
is  to  be  noted  that  there  is  no  necessary  relation  betwetm  the  severity  of 
the  inciting  cause  and  the  extent  or  completeness  of  the  paralysis  and 
contractures.     They  are  relative,  however,  to  the  menhd  shock. 

The  paralyses  of  hysteria  are  commonly  marked  by  a  sudden  emo- 
tional onset,  or  they  may  gradually  develop  after  some  such  moral 
storm.  Rarely  do  they  abolish  every  movement  in  a  limb,  and 
close  observation  will  usually  detect  slight  evidences  of  voluntary  or 
automatic  motility.  The  antagonistic  muscle-groups  are  equally  afFcM'ted 
and  the  limb  is  quite  limp.  There  are  vasomotor  and  trophic  disonlers 
in  very  exceptional  instances  only.  The  local  temperature  may  be 
slightly  reduced,  and  edema  be  encounterwl.  Electrical  and  tendon 
responses  are  normal.  There  may  Ik^  sujwrficial  or  deep  anesthesia  or 
hyperesthesia.  Variations  of  the  extent  and  intensity  of  the  paralysis 
follow  various  influences  or  occur  spontaneously.  Ordinarily,  hysterical 
palsies  terminate  in  complete  recovery,  but  may  last  days  or  years.  In 
some  instances  they  are  succeeded  by  contractures,  or  jKilsy  aud  contrac- 
tures alternate.  In  rare  instances  the  pjiralysis  is  clejirly  ideational,  in 
that  it  occurs  only  for  certain  groups  of  voluntary  movements,  such  as 
those  of  writing  or  walking. 

Hysterical  contractures  present  loss  of  power,  with  )>ersistent  invol- 
untary rigidity,  without  modification  of  the  electrical  or  tendon  re- 
sponses. The  affected  limb  is  more  or  less  rigid,  the  nuiscles  are  tense 
and  firm,  and  the  contractures  persist  during  sleep,  but  yield  completely 
during  general  anesthesia.  Trophic  disorders  are  rare,  except  in  cases 
of  several  years'  standing,  when  the  muscles  may  be  changed  by  actual 
fibrosis  and  permanent  surgical  deformities  result.  Ordinarily,  there  is 
superficial  or  deep  anesthesia,  or  superficial  sensitiveness.  In  slight 
cases  the  contractures  may  subside  during  sleep.  Rare  cases  present 
exquisite  sensitiveness  and  severe  paroxysms  of  pain.  Commonly 
the  onset  and  termination  are  abnipt,  but  may  l)e  gradual.  Con- 
tractures, once  developed,  show  a  tendeni^y  to  ])rotracted  duraticm. 
They  impress  characteristic  attitudes  ujwn  tluj  limbs.  The  arm  is 
usually  adducted ;  the  elbow,  wrist,  and  fingers  forcibly  flexed.  The 
hand,  when  alone  affected,  may  be  flexe<l  into  a  fist,  with  thumb  under  or 
between  the  fingers,  or  the  hand  may  bo  extondt^l  or  held  in  the  writing 
position.  The  lower  extremity  is  conuuouly  cxtendKl  in  all  its  joints. 
Rarely,  the  foot  is  dorsally  flexed.  The  toes  may  be  extendcnl  or  flexed. 
Many  of  these  attitudes  are  transiently  representeil  in  the  hysterical 
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attacks,  as  sliown  in  tlie  tSgiiren  on  pages  550  and  551,  and  in  some 
sense  liyHtcrieii!  contractures  or  palsies  may  be  oonRidcred  prolonged 
localized  attacks,  or  as  a  hysterical  ctatus  of  fractional  extent 

Home  of  the  more  common  varieties  of  hv»«terical  motor  accidents 
follow. 

Ifi/xlirlaU  hemipieffin  ia  most  frequent  on  tlic  lef^  side  and  is  usually 
inconi])lete,  most  affecting  the  distal  jmrtioiix  of  the  limbs.  Instead 
of  walking  with  the  rigidity  of  organic  hemipl<^ia,  the  foot  and  1^  are 
limply  dragged  along  the  ground,  the  advance  being  maile  by  the  sound 
side.  Onllnnrily,  there  is  anesthesia  of  similar  hemilatcral  ext4>nt  nr 
other  sensory  stigmata  on  the  same  or  opposite  side.  Commonly  tlie 
face  esca]>eH,  and,  when  affected,  the  lower  half  is  most  implicated. 
Almost  invariably  limited  contractures  will  at  the  same  time  be  found, 
or  they  may  predominate  over  tlie  flaccidity  or  alternate  with  it. 

Ilyiicrkat  monoplegia*  may  be  single  or  mnlti{>1e.  Their  distribution 
may  lie  unilateral  or  crossed.  The  face  and  limb  on  the  same  or  op- 
posite sides,  or  both  lower  limbs,  or  all  four  limbs  may  be  affect«L 


oontncllon  In  foot  u 


Usually  the  paralytic  iiK'mher  is  not  affect^il  lu  its  totality,  and  is  over- 
laid by  an  aiustliesia  of  givater  extent  than  the  paralysis  and  of  charac- 
teristii;  giHHuetric  outline.  The  ])araplegic  variety  may  <]isturli  the 
nrinur}-  (Maitrol,  maitdy  through  the  anesthesia  of  the  mucous  surfaces. 

The/lwf  may  Ih'  aH'ect*Hl  either  by  )>aralysis  or  contracture.  In  the 
jKimlytic  variety  the  upjxT  {Hirtion  of  the  fiice  usually  efiC»]H>s,  as  in 
brain-lesions.  In  the  siKLsnHHlie  variety  the  lilts  and  tongue  are  most 
aHeeted,  and  an  apjx'amnee  of  jwdsy  on  the  (ip))osite  side  is  indmxHl  as 
the  eontraetnre  drags  the  mouth  to  its  own  si<le.  The  s|>atim  in  the 
face  and  tongue  is  (-xaggi'mtetl  by  having  the  month  o|)cn(.>tl  anrl  the 
tongue  pnitruded. 

Tortit-olUx  may  be  due  to  <'ontnietion  or  to  [xmdysis,  and  the  vicious 
position  of  tlie  licial  corresponds.  Contracture's  may  Ih'  confined  to  the 
eyelids,  giving  a  fidst!  apjKiirance  of  unilateral  or  bilateral  plomi.  The 
rigi<lity  and  r<>sistant«  of  the  eyelids  and  tlie  (h^presw-ti  eyebrows  dis- 
tinguish it  from  paralysis  of  the  levator,  in  which  the  eyelids  are 
relaxed  and  the  eyebrow  elevated. 

Contnu^turts  and  paralv-scs  of  the  ociUar  viiiiteifa  are  seldom  seen,  but 
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do  occur.  Convergent  if^trabismus  may  appear.  Conjoined  movements 
may  be  impossible  upon  voluntary  effort,  but  take  place  inadvertently. 
Divergent  squint,  palsy,  or  contracture  of  a  single  rectus  or  oblique 
are  not  seen  in  hysteria.     Pupillary  stasis  is  an  extreme  rarity. 

Hydenoal  coxalgia  may  presi^nt  all  the  attitudes  of  organic  hip- 
disease,  though  abduction,  outwanl  rotation,  and  ap|)arent  lengthening 
are  rare.  The  apparent  deformity  subsides  under  anesthesia,  and  the 
joint  is  found  free  and  smooth.  The  joint  also  is  not  sensitive  to 
percussion  over  the  trochanter,  or  from  the  knee.  Commonly  there  is 
an  area  of  cutaneous  sensitiveness,  which  is  bounded  by  the  iliac  crest 
and  Poupart's  ligament  above  and  a  horizontal  line  below  the  tnxjhanter. 
This  may  also  be  hysterogenic.  Hysterical  edema  may  mimic  the  local 
swelling  and  redness  of  actual  disease,  and,  indeed,  hysterical  signs  may 
be  added  to  the  true  malady. 

AsUisia  aboHia  is  a  hysterical  (condition  characterized  by  an  absence 
or  disturbance  of  the  coordinate  movements  for  walking  and  standing. 
In  bed  or  on  a  cliair  the  iiatient  may  show  full  coordinate  control  of  the 
legs,  but  may  be  unable  to  stand  unsupi)orted,  or,  if  able  to  stand,  is 
unable  to  walk.  Some  such  cases,  while  unable  to  walk,  can  run,  leap, 
hop,  or  climb  with  ease.  The  difficulty  is  due,  as  already  indicated,  to  a 
systematized  amnesia. 

Hsrsterioal  rhythmical  spasms  affect  the  limbs,  face,  or  neck, 
causing  movements,  the  same  as  those  pur|K)sely  executed  in  health,  but 
steadily  repeated  with  considerable  force.  They  occur  in  attacks  lasting 
from  a  few  minutes  or  a  few  hours  to  several  days.  They  cease  during 
sleep,  and  apparently  consist  of  a  fractional  part  of  a  major  attack. 
Among  such  rhythmical  attacks  may  be  named  the  nodditu/  spwini,  in 
which  the  head  is  nodded  or  shaken  or  rotated  involuntarily,  and  so 
forcibly  that  it  is  impossible  to  check  it  by  manual  strength.  The 
choreic  dance  or  saltatory  chorea y  which  played  so  important  a  part 
in  medieval  epidemics,  is  of  this  nature.  Some  patients  move  the  arms 
as  if  using  a  hammer  or  other  implement,  and  in  general  the  rhyth- 
mical spasms  show  the  dominance  of  a  fixed  idea.  In  a  similar  way 
the  diaphragm  may  l)e  affected,  causing  a  pinndiar,  hoars(»,  barking  cough. 
Sneezing  or  grunting  may  be  rej>eateil  in  more  or  less  pmlongcnl  attacks. 
In  verv  rare  instances  the  movements  mav  closelv  simulate  the  inco()r- 
dinati^,  involuntary,  arrhythmical  action  of  Sydenham's  (^horea. 

Hysterical  tremors  are  of  great  interest,  and  often  present  very 
difficult  diagnostic  problems.  In  hysteria,  and  as  an  ae(*i(lent  of 
hysteria,  we  may  encounter  all  varieties  of  tremor,  not  exwpting  the 
intentional  form  that  is  so  striking  a  feature  of  insular  sclerosis. 
Hysterical  tremors  may  be  localizeil  or  generalized,  fine  or  coarse,  rapid 
or  slow,  intermittent  or  j>ersistent,  and  last  for  months  and  years.  Th(» 
tremor  of  Graves'  disease,  of  piralysis  agitans,  of  senility,  and  of 
metallic  poLsonin&:s  mav  be  exjictlv  counterfeited  bv  hvsteria.  In  some 
cases  the  tremor  comes  on  in  spells  or  attacks,  in  some  instances  it  is 
limited  to  the  anesthetic  side  or  to  lui  insensitive  member,  and  in 
general  its  exact  relation  depends  upon  the  es(»ort  of  hysteri<»al  stigmatii. 
The  combination  of  hysteria  with  the  organic  diseases  which  are  marke<l 
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by  tremor  is  veiy  common.    This  is  especially  true  of  multiple  sclerosis 
and  the  metallic  i>oisoning8.     Charcot  gave  the  following  classification  : 

Hy'sterical  Tremors. 

1.  Oscillating  tremorSf  f  Imitate  paralysis  agi- 
three  to  six  per  *<  tans  or  senile  trem- 
second.  (      bling. 


A     f  Tremors  not  increased  by 
\      voluntary  movements. 


2.  Vibrating  tremore,      j   j        q         .  ^j^. 
eight    to    nine    or  <  **"»««^  v**«t«.    uw 

mnrik  tior  iuv»nni1  ^         ease. 


more  per  second. 


B. 


Tremors  occurring  at  rest 
or  not,  provoked  or  ex- 

aggeratc'd  by  voluntary  /  3.  Intention  tremors,  r  Imitate  insular  scle- 
movements  which  do  not  J  five  to  seven  per  J  rosis  or  mercurial 
accelerate  their  rapidity,  (      second.  (      tremor, 

but  augment  their  am- 
plitude. 


Hysterical  tics  may  Ik^  considertKl  as  individual  rhythmic  spasms, 
occurring  with  more  or  less  irregularity.  Like  tics  in  general,  they  have 
a  pur|)osive  character,  and  are  the  expression  of  a  fixed  idea  that  may 
be  subconscious.  Winking,  grimacing,  shrugging,  sniffing,  coughing, 
movements  of  the  hands,  jerking  of  the  legs,  which  may  cause  jumping, 
etc.,  are  encountered. 

Sensory  Accidents. — ^Painftil  Accidents. — Owing  to  their  more 
insistent  nature  the  sensorj'  accidents  of  hysteria  are  nearly  all  of  a  pain- 
ful character.  Sudden  amblyopia  and  deafness  have  already  been  men- 
tioned among  the  stigmata,  but  may  ai)iK»ar  transiently  as  accidents. 

Hydericdl  C4*phiilahji(i  may  be  deep-seated  or  superficial,  in  which  case 
it  is  marked  by  a  hyperesthetic  zone.  In  rare  instant's  it  is  most  pro- 
nounced in  the  eyeball.  It  is  likely  to  (KTur  in  periodic  attacks,  es- 
pecially towaixl  night,  may  be  attended  by  vomiting  and  prostration, 
and  is  sometimes  intense.  It  may  be  confounded  with  luetic  headache, 
migraine,  the  pain  of  cerebnil  tumor,  even  that  of  meningitis. 

Hystericdf  immdomeiwufiiiH  is  occasionally  encountered  and  may 
deceive  the  el(K»t.  It  may  present  malaise,  loss  of  apj)etite,  ])ains  in  the 
h(»ad,  increasing  to  an  insupi)<>rtable  intensity  and  leading  to  delirium. 
Vomiting,  rigi<lity  of  the  lurk  and  extn^uities,  fever  and  vasomotor 
streaks  and  convergent  squint  may  be  added.  Only  a  history  of  ante- 
cwlent  hysteria,  an  active  pujnl,  a  regular  jMilse,  an  absence  of  the  dis- 
sociation betwe<*n  teni])(»nitur(»,  pulse,  and  respimtion,  and  the  prc»sence 
of  hysterical  stigmata  will  enable  a  diagnosis. 

Spinal  irrifahififif  and  tendern<»ss  are  frecpient,  and  sometimes  consti- 
tute tlu)  <l<)minant  sym])toms.  The  sensitiveness  is  exquisite,  and  may 
be  hH^ali/AMl  over  a  few  vertebne,  simulating  Pott's  dis«ise,  or  extend 
the  length  of  the  s])ine.  In  many  instances  it  is  es]K»cially  severe  over 
the  coccyx.  The  lightest  touch,  even  the  contact  of  the  clothing,  may 
be  ])ainful,  and  the  ])atient  can  neither  lean  back  in  chairs  nor  lie  on  the 
back.  Usually,  if  the  i)atient's  attention  can  be  completely  distracte<l, 
the  sensitive  zone  is  found  tolerant  even  of  vigorous,  deep  pressure.     It 
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is  analc^us  to  the  hysterical  hyperesthetic  joints  and  localized  hyper- 
esthesias. 

Vist^rai  neuralgias  are  often  marked  by  superimiDOsed  hyperesthetic 
stigmata,  and  may  give  rise  to  the  suspicion  of  gastric  or  intestinal  ulcer 
or  malignant  disease^  or  ape  the  crises  of  tabes. 

Hyderical  angina  pectoris  may  exactly  trace  the  features  of  sti^no- 
cardiac  attacks.  In  some  cases  it  may  overlie  an  actual  organic  lesion^ 
but  usually  there  is  no  evidence  of  cardiac  disease,  and  hysterical 
hyperesthesia  in  the  precordial  region  is  present.  Such  attacks  are 
likely  to  occur  in  the  night,  and  may  have  their  starting-j)oint  in  a  dream. 
Often  they  are  preceded  or  followed  by  emotional  disturbances  of  a 
hysterical  sort.  Grenerally,  the  athicks  are  of  short  duration,  but  may 
persist  for  several  days  in  a  sort  of  status.  The  prognosis  is  not  entirely 
favorable,  in  view  of  the  fact  that  it  is  imjwssible  to  absolutely  exclude 
an  oi^nic  condition  during  life. 

Visceral  Accidents. — ^Respiratory  Apparatus. — Associateil  with 
laryngeal  paralysis  and  anesthesia,  aplwnia  is  encountered.  It  usually 
appears  suddenly.  The  patient  may  whis|)er  or  execute  low  tones. 
Sonorous  cough  genendly,  and  sometimes  singing,  may  remain  unim- 
paired, showing  the  ideational  disturbance  of  vocalization  and  the 
systematized  defect.  Such  |)atients  may  talk  in  their  sleep  with  a  voice 
of  normal  qualities.  The  laryngoscope  may  show  the  vocal  bands 
unduly  separated  or  approximated.  Mutism  is  more  clearly  a  cerebral 
defect,  a  systematized  motor  speech-amnesia.  It  may  or  may  not  be 
attended  by  aphonia.  In  rare  instancies  af/raphia  has  been  present,  but 
ordinarily  the  patient  writes,  gestures,  and  otherwise  readily  expresses 
ideas.  The  mouth  parts  usually  are  entirely  mobile  and  free,  but 
sometimes  the  tongue  is  contractured  and  can  not  l)c  protruded. 
Hysterical  stammering  has  also  been  rcKJorded.  Mirror  speech  is  some- 
times hysterical.  The  patient  enunciates  words  backward.  Rijpeated 
more  or  less  rhythmic  cries^  Hohs,  barks,  hic<mj)s,  sneezijig,  laughter, 
grunts,  and  various  noises  are  met  with,  of  which  the  type  is  the 
hysterical  cough.  They  arc  ofUni  attended  by  sensations  of  a  foreign 
body  in  the  nasal  chambers  or  pharynx,  and  appear  usually  in  attacks 
occurring  at  varioits  intervals,  and  presenting  a  variable  duration.  They 
cease  during  sleep.  The  cough  is  very  frequent  in  hyst<Tics  of  pubes- 
cent age,  and  may  appear  as  the  sole  manifestation  of  the  disejise.  A 
mental,  moral,  or  physical  shock  may  induce  it,  or  abnormal  conditions 
in  the  nasopharynx  may  be  the  starting-point.  Atnite  inflammation  or 
adenoids  should  be  susiKXited. 

Hysterical  dyspnea  may  be  (1)  of  sudden  onset,  due  to  laryngeal 
spasm  ;  (2)  it  may  result  from  cx^ntracture  or  paralysis  of  the  diaphragm, 
and  (3)  it  may  consist  of  an  extremely  nipid  breathing,  reacliing  00  or 
100  respirations  a  minute.  The  laryngeal  spasm  is  a  rare  Jiceident,  but  is 
very  alarming  when  it  does  occur,  and  has  resulted  fatally.  Ordinarily, 
relaxation  (xjcurs  when  a  certain  degree  of  apnea  has  been  reached.  In 
the  form  marked  by  rapid  respiration  there  may  be  no  discomfort  or 
effort,  and  the  pulse  is  usually  normal  in  nite  and  character. 

Pulmonary  congestion  and  hemoptysis  are  not  very  rare.     Usually 
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there  is  dullness  at  the  apex,  whicli  may  strongly  surest  phthisis, 
but  lacks  the  cachexia  and  temperature,  and  the  sputum  is  free 
from  bacilli. 

Digrestive  Apparatus. — Hysterical  anorexia  sometimes  HKlueea  the 
patient  to  the  lowest  level  of  inanition.  Patients  rt*ach  such  a  d^ree 
of  enuiciation  that  they  are  practically  living  skeletons,  and  life  is  all 
but  extinct.  A  fatal  termination  is  quite  jK)ssible.  The  origin  of  this 
state  is  in  some  fixed  idea  of  suicide  or  of  ex])iation.  It  may  even 
arise  from  some  trivial  fear,  as  of  growing  too  fat.  In  some  instances 
an  esopluu/cal  ttpcwm  C4uising  dysphiigia  leads  to  the  refusal  of  food,  or 
it  may  follow  vomiting.  Hysterical  wiaiting  (xjcurs  in  attacks  which 
may  last  days,  w(»eks,  and  months.  Food  is  simply  regurgitated  or 
violently  expelled  after  a  short  stay  in  the  stomach.  Sometimes  there 
is  amir  la  J  and  the  gastric  ejwta  will  be  found  to  contain  a  correspond- 
ing amount  of  urea.  The  amount  of  vomiting  and  urinary  excretion 
often  alternate  in  close  relation.  In  another  form  the  esophageal 
spasm  is  temporary  or  more  or  less  prolonged  in  the  form  of  globwi. 
Tympanites  may  api)ear  in  association  with  contracture  of  the 
abdominal  muscles,  and  cause  a  phantom  tumar,  or,  if  overlaid  by 
hyperesthesia,  the  apjx^rances  suggest  peritonitis.  Intestinal  spasms 
are  of  frecjuent  occurrence  in  hysteria,  and  may  even  produce  pmloiiged 
obstipation  by  an  anorectal  contracture,  which  is  often  attended  by 
severe  pain  and  great  sensitiveness.  It  may  be  mistaken  for  rectal 
stricture. 

Urinary  Apparatus. — In  addition  to  the  anuria  and  partial  suj>- 
pression  of  the  urine  attending  or  alternating  with  hysterical  vomiting, 
and  the  dis(;harge  of  larg(»  quantities  of  limpid  urine  of  low  sjxxMfic 
gravity  in  the  prodromal  |)eri(Ml  of  the  attacks,  or  after  any  of  the  am- 
dentiil  crises  of  hysteria,  Oie  amount  and  relative  proportion  of  some  of 
the  urinary  constituents  may  be  greatly  modified.  Tourett<^  and  Catheli- 
neau  found  that  the  urine  of  hysterics  in  the  intraparoxistic  iHjriods  of 
their  disease  was  practically  normal.  Hysterical  storms  or  temporary 
accidental  crises,  such  iis  convulsive  attacks  and  the  various  forms  of 
hystc'ricjil  stiitus,  like  rhythmical  spasms,  delirium,  or  trance,  pn»sented 
a  marked  change  in  the  urinary  excretion.  There  is  (1)  a  notid>le 
diminution  in  the  fixed  residue;  (2)  the  urea  is  reduced  al)out  one- 
third  ;  (3)  the  phosphates  are  deiTcased  about  one-half  of  the  normal 
output  for  twenty-four  hours.  Uinm  examination  they  found  (4)  that 
the  normal  proportion  of  the  alkaline  to  the  earthy  phosphates  was 
altered.  Onlinarily,  it  is  in  the  nitio  of  alkaline  3  to  earthy  1,  but 
immediately  after  or  during  such  attacks  they  become  al)ont  equal.  It 
is  neex^'ssarv  to  secure  a  twentv-four-hour  collection  on  which  to  base 
such  estimates,  and  it  should  embrace  the  jwriod  of  the  hysterical  storm. 
Further,  (5)  in  status  lasting  several  days  they  observed  that  the  dimi- 
nution of  urea  lessened  towanl  the  end  of  the  attack,  and  as  it  reached 
the  normal  amount  the  status  yielded.  Although  any  of  the  (joints 
may  be  presenttnl  in  other  than  hysterical  conditicms  and  even  in 
epilepsy,  the  combination  of  th(»  first  four  may  Ixj  taken  as  very  c^hara<5- 
teristic.     Many  hysterics  are  troubled  with  frequoit  urination,  which  is 


espeoiiilly  aggravateti  if  the  mucttus  surfaces  of  the  genitals  i»r  i/  the 
hlmlilcr  are  hypcro^thetic. 

ffi/ntpriea!  Jever  may  be  coittitiiu^l,  remittent,  or  interniitlfnt,  aiid 
usuuUy,  if  not  alwayi*,  is  found  in  t'emale  raises.  After  an  intorvnl  of 
A  few  ilayii,  or  periiaps  only  after  many  monthn,  it  may  iiisa|)i>eiir  sud- 
denly. The  temiwraturu  may  attain  a  high  range — 10-5°  or  106° 
are  not  infrequent,  and  110°  and  higlicr  liave  been  recorded. 
Usually  the  phynical  state  shows  no  oorresi>inding  febrile  disturbance, 
bnt  in  some  instances  the  tongue  is  heavily  coated,  there  is  headache, 
depression,  sweats,  and  general  phenomena  of  fever.  Emaciation  is 
very  unusnal.  Commonly  hysterical  fever  is  unattended  by  other  hys- 
terical accidents,  bnt  it  may  he  associated  with  ptilmonaty,  meningeal, 
and  peritoneal  symptoms,  and  lead  to  mistakes.  The  intermittent 
form  may  suggest  malaria.  In  the  tliagnosis  of  hystericid  fever 
all  sources  of  infection  aud  hidden  8U|)pnration  must  be  carefully 
investigated. 


f 


I 


Trophic  and  Vasomotor  Accidents. — The  tn>phic  uccidentA  of 
hysteria  are  of  recent  recognition.  They  are  few  in  number,  and  are 
but  rarely  entwiintered  in  severe  (h'gree.  On  the  skin  'riftlwmnfoiie 
or  rvsinUtir  eruiilions  are  the  most  comracm  manifestation,  and  the 
vesicular  form  may  go  on  to  ulcenttion  and  pniduce  persistent  scars. 
Even  ciiianeoiia  t/aiu/renc  has  been  recorded.  Cutaneous  hemorrhages 
in  the  form  of  blondi/  sweats  have  followed  severe  emotional  disturb- 
ances. In  some  historical  coses  they  have  given  rise  to  the  stigmata  of 
llie  cnicili.xion  or  been  attributed  to  the  finger-prints  of  the  devil. 
"ITiey  are  usually  preceded  by  great  pain  in  the  parts.  Bloody  letin 
and  bloody  dischat^s  from  the  mammi«  or  from  the  lungs  are  of  a 
similar  nature.  Some  hysterics  show  transitory  periods  of  dennog- 
rap/wrtn.  ypurotlc  ethiaa,  wliieh  may  be  red,  blue,  or  white,  and  heal 
rwphtixiim  similar  in  appearance  t^>  those  i»f  Raynaud's  disease,  may 
persist  fi>r  manv  days,  and  usually  appear  in  parts  otherwise  hysteri- 
ailly  aflWted. 
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The  hi/d(Tical  hrew<t  is  of  rare  occurrence,  but  furnishes  a  source  of 
mucli  apprchiMisiou  and  niisappreliension.  Suddenly,  or  within  a  few 
hours,  one  or  lK)tli  breasts  enlarge,  and  are  sensitive,  painful,  and  hot. 
The  skin  may  even  be  rtHldentnl.  The  nipple  is  turgid  and  sometimes 
erei».t.  The  glands  are  firm  to  the  touch,  but  not  edematous,  and  the 
hypersensitiveness  is  usually  extreme.  The  enlargement  may  last 
several  days  or  sev(»nil  months,  and,  if  one-sid(Ki,  may  lead  to  suspicion 
of  abscess  or  new  growth.  When  bilatend,  the  c^mdition  has  sug- 
gested pregnancy,  especially  as  a  milky  fluid  may  ooze  from  the  nij)ples. 

Fihroteiulinoiui  contnwturcH  in  muscles  the  seat  of  persistent 
hysterical  contractures  have  already  been  noteil.  MuHcnlar  (Uroj/hy 
has  been  observcnl  by  a  number  of  reliable  observers.  It  has  its  seat 
in  the  muscles  of  a  paralytic  or  contractured  menilxT,  and  rapidly 
develops.  Within  a  few  days  the  muscular  masses  may  lost*  a  thinl  or 
a  half  of  their  volume.  The  condition  then  remains  stationarj^  for  a 
long  time,  and  finally  recovers.  Then*  is  a  quantitative  loss  in  cUk;- 
trieal  excitability  pn)iK)rtionate  to  the  muscular  shrinkage,  but  the 
rt^action  of  degeneration  does  not  occur. 

Course. — The  course  of  hysteria  is  essentially  chronic.  Scnson' 
stigmata  have  b(»en  known  t4)  jx^rsist  for  a  lifetime,  although  accidents 
had  long  ccilsihI  to  occur.  It  should  be  l(K)ked  uj)on  as  a  mental  state 
which  is  likely  to  persist  when  once  establislunl,  and  as  constituting  a 
real  disability,  which  may  be  partial  or  total.  The  various  accidents 
may  occur  transiently,  reiHjatedly,  or  j>ersist  for  months  and  years,  and 
must  be  individually  considered  in  connection  with  cjicli  case.  Umler 
j)roj)er  management  hystt'ria  is  usually  a  manageabU*  disease.  Many 
cases  get  instant  relief  under  certain  mental  and  moral  influences. 

Diagnosis. — The  diagnosis  of  hysteria  loses  many  difficulties  if  it 
is  sharply  distinguished  from  neurasthenia,  emotional  disturbances,  and 
wilful  d(H5eit  with  which  it  has  been  (UMiimonly  confoiindwl.  They  have 
nothing  to  do  with  hysteria  projwrly  considered,  but  may  complic*ate  it. 
While  hysteria  is  polymorphous,  and  may  mimic  all  other  maladies,  in 
that  verv  fact  lies  its  detection.  There  is  in  it  alwavs  an  excessive  or 
pamdoxical  element.  Xo  disease,  when  well  develoj)ed,  is  so  distinctly 
marked  and  stiginatiziHl.  The  most  reliable  and  consistent  features  in 
hysteria  are  the  mental  (•hanicteristics  and  the  psychic  stigmata. 
Next  in  frecjuency  and  imj)ortance  an*  the  sensor}'  stigmata,  among 
which  the  disturbance  of  the  color-fields  by  ccmtrac^tion  and  inversion 
is  common  and  well-nigh  pathognomonic.  Anesthesias  in  islets  or 
geometrical  outlines  are  practically  demonstrative  of  hysteria.  The 
movabilitv  or  motility  of  anesthetic  areas  under  various  influenct»s  is 
found  in  hysteria  alone.  Among  the  motor  stigmata  the  contracturt* 
diathesis  and  the  ideational  loss  of  power  for  systematized  movements, 
as  shown  in  astasia  or  agmphia,  while  strength  is  normal  in  other 
respetrts,  declan*  the  hysterical  state. 

Sonu*  hysterical  accidents  are  diagnostic.  The  typical  hysterical 
scMZure  should  be  mistaken  for  nothing  else.  In  the  j)artial  and  much 
more  commonly  encountered  s(»izures,  attacks  of  ecstasy,  of  sleep,  and 
of  somnambulation  are  ven-  distinctive.     A  careful  examination  of  the 
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palsies  and  contractures,  taken  witli  tlie  ordinarily  associated  and  usu- 
ally superimposed  sensory  stigmata,  should  disclose  their  hysterical 
nature.  The  rhythmical  spasms  are  the  property  of  hysteria  alone. 
The  tremors  must  be  deciphered  from  the  context  of  hysterical  mani- 
festations and  confirmed  by  the  exclusion  of  organic  processes.  The 
same  is  true  of  the  intestinal  accidents.  In  the  ccmdition  of  the  urine 
during  and  after  paroxysmal  manifestations  we  have  a  valuable  index. 
Reduction  in  totid  solids,  especially  in  urea  and  phosphates,  with  the 
inverted  proix>rtion  of  alkaline  and  earthy  phosphates  is,  perhaps,  only 
found  in  hysteria. 

Once  the  suspicion  of  hysteria  is  entertained,  a  j)ainstaking  examina- 
tion of  the  patient  should  confirm  or  banish  it.  The  greatest  danger 
arises  from  failing  to  appreciate  the  limitations  of  hysteria  and  allowing 
its  presence  to  interrupt  careful  search  for  organic  disciise  of  which  it 
may  be  a  secondary  expression.  Too  often,  when  hysteria  is  re(Jognized, 
the  physician  is  content  to  attribute  every  symj)tom  and  complaint  to 
the  psychoneurosis.  Hysterics  may  liave*  phthisis,  Bright's  disease, 
cerebral  hemorrliage,  typhoid  fever,  and  hii>-discase,  as  well  as  other 
persoas.  In  every  hysterical  case  the  individual  must  not  be  forgotten 
or  actual  disease  overlooked. 

Treatment. — Recognizing  in  hysteria  a  mental  disturbance  princi- 
pally, the  treatment  must  be  mainly  j)sychic.  This  point  of  view 
may  at  once  strengthen  and  weaken  the  physician.  Unless  he  luis  a 
clear  conception  of  the  power  of  mental  therapeutics,  he  is  likely  to  look 
upon  all  measures  as  mere  placebos  and  to  lack  faith  in  their  value. 
Not  confident  himself,  he  fails  to  inspire  confidence  in  the  hysterical 
patient.  The  game  is  lost  before  ij:  is  begun.  It  is  the  self-confidence 
of  the  charlatan  or  the  fanatical  belief  of  the  "Christian  Scientist''  that 
now  sometimes  succeeds  when  well-informed  physicians  fail.  Expectant 
attention  and  hopeful  anticipation  have  cured  hysteria  in  all  ages,  and 
arc  pot(*nt  meiisures  to-day.  Methods  are  usually  successful  in  propor- 
tion as  they  are  novel  to  the  patient,  strike  the  fancy,  and  stimulate  the 
imagination.  This  serves  in  itself  to  distnict  the  hysteric  from  the  rut 
of  his  fixed  ideas,  and,  if  the  assurance  of  help  and  cure  is  a<lded  and 
constantly  repeated  by  suggestion,  it  tends  to  supplant  the  morbid  con- 
dition. A  great  moral  impression  or  a  mental  shock  may  terminate 
hysteria  at  once  or  may  greatly  aggravate  it.  Treatment  may  be 
considered  (1)  as  genrrcd,  applicable  to  all  manifestations  of  the  disease  ; 
and  (2)  special^  regarding  the  manifestations  of  individual  cases. 

General  Treatment. — The  first  (consideration  is,  if  possible,  to 
decipher  the  fixed  idea  that  dominates  the  patient.  This  is  easily  done 
when  the  hvsterical  svndrome  orii^^i nates  in  some  serious  mental  storm 
or  personal  experience*.  In  other  cases  it  can  be  inferred  from  the 
hysterical  manifestations,  and  occasionally  it  is  constantly  expressed  in 
some  worry  or  apprehension.  In  many  cases,  however,  it  is  a  subcon- 
scious idea.  It  mav  have  arisen  even  in  a  dream,  or  it  mav  be  so 
intangible  that  it  never  is  fully  formulated  in  the  patient's  conscious- 
ness. Sometimes,  from  motives  of  shame,  or  modesty,  or  morbid  con- 
scientiousness, it  is  studiously  concealed. 
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When  once  the  end  of  the  tangled  skein  is  in  the  physician's 
hands,  his  tiisk  is  to  modify  or  dedroy  Uie  fixed  idea,  and  thus  remove 
tlie  source  of  morbid  mental izat ion.  Too  often  family  and  friends 
support  the  j)atient'8  morbid  view  and  exagg(»rate  the  gloomy  pros- 
pects, adding  fuel  to  the  flames  by  anxious  solicitude  and  thinly 
veiled  or  openly  expressed  fears.  In  the  highly  suggestible  con- 
dition of  hysteria  their  constant  presence  and  their  consciously  or 
unccmsciously  rc>it(»rated  depressing  suggestions  counteract  all  possible 
goml  at  the  hands  of  the  physician.  The  very  locality  in  which  the 
<lisi^ase  has  develoj>ed  constitutes  a  forcible  remin<ler  of  its  present  and 
prosjyective  woes.  Unless  the  surn)undings,  companions,  and  visitors 
of  a  hysteric  cjin  be  absolutely  controlk»d,  it  is  usually  impossible  to 
manage  the  pitient.  It  is  for  this  reason  that  imlaiion  and  separation 
from  everything  associateil  with  the  patient's  morbid  past  is  usually  the 
first  and  most  essential  reiiuirement  of  treatment  Under  new  circum- 
stiinces  the  statements  of  the  physician  regarding  the  trivial  nature  of 
the  dominant  idea  or  his  orders  to  dismiss  it  and  his  assurance  of  cure 
carry  a  weight  and  force  that  are  not  immcnliately  destroyed  by  other 
more  constant  and  less  wholesome  influences.  The  very  fact  of  isola- 
tion is  a  profound  influence  that  can  readily  l>e  guided  into  a  hopeful 
and  helpful  channel.  A  visit  from  an  anxious  mother  or  solicitous 
friend  may,  in  a  few  minutes,  destroy  all  advantage  and  recall  the  morbid 
past  with  addeil  intensity.  This  plan  of  treatment  can  often  be  put  in 
the  form  of  the  Weir  Mitchell  rest-cure,  and  rtnjuires  the  same  con- 
<litions  already  indicated  in  the  treatment  of  neurasthenia  (j>.  537). 
Mild  cases,  especially  in  the  young,  can  sometimi»s  Ih»  well  managed  by 
a  long  journey  with  a  sensible  and  not  too  sympathetic  (H)ni])anion,  or  by 
a  protnicted  visit  to  friends  or  n^latives  proixTly  informed  of  the  atti- 
tude they  should  maintain  towanl  the  patient 

Hypnotism  in  its  concentrateil  form  is  a  dangerous  measure  and  only 
of  occasional  service.  In  the  hypnotic  state  the  patient  may  rtiadily 
disclose  the  hidden  or  subconscious  idea,  and  it  may  at  once  be  attacketl 
and  destroyed  by  countersnggestion.  In  the  same  way  progressive 
improvement  or  immediate  relief  fmm  the  various  conditions  present 
in  the  ])atient  may  be  suggest^nl.  Hypnotism  nuiy,  however,  j)rt»cipi- 
tate  a  latent  hysteria,  and  ])atients  hyj)notize<l  for  the  removal  of  trivial 
hvsteri(r<il  symptoms  have,  in  the  hypnotic  state  or  immediately  after  it, 
bl(K)me(l  out  in  all  the  manifestations  of  major  attacks  or  developed  pn>- 
tnu^ted  paralysers  and  eontracturt»s.  In  other  cases  hysteria  n»strain(xl 
by  hypnotism  has  recurred  with  addcnl  force  when  the  s&inces  were  dis- 
continutnl,  and  V6v6  goes  so  far  as  to  (consider  hypnotism  but  a  transfor- 
mation of  livsteria.      It  should  be  held  as  a  last  n^sort 

It  goes  without  saying  that  anemia  and  general  states  call  for  su(»h 
remedies  as  are  ordinarily  beneficial,  an<l  lo«il  disease  presents  exactly 
the  siime  indications  as  in  non-hysterical  ])atients. 

Special  Treatment. — Th<»  corimMrc  atUielcA  can  frequently  be 
stopptnl  by  a  dash  of  cohl  water,  by  a  sharp  command,  by  pressure*  on 
hysterogenic  zones,  and,  if  other  m(»ans  fail,  by  inhalations  of  ether. 
Their  repetition  depends  uiK)n  conditions  which  must  be  met  by  tlie 
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general  measures  previously  indicated.  Paralynes  and  contrdcturea  are 
among  the  most  permanent  accidents  wlien  once  establislied,  and  become 
actual  stigmata.  If  taken  early,  they  can  usually  1x3  managed.  Mas- 
sage, electricity,  and  repeated  assurances  of  their  early  cure  and  of  their 
insignificant  imixjrtance  is  usually  sufficient  if  the  friends,  in  the  way 
already  described,  do  not  defeat  these  measures.  After  a  long  dunition 
they  may  require  the  full  isolation  treatment.  Contractures  of  years' 
standing  may  be  foUowetl  by  fibrotcndinous  contractions  only  amenable 
to  surgery.  Anesthesias  and  hyperesthesias  can  be  mo<lifie(l  by  a  num- 
l)er  of  influences  of  the  esthesiogenic  sort.  Faradic  and  Franklinic 
electricity  often  act  very  readily  to  reduce  and  completely  dissijiate  the 
field  of  disturbed  sensation.  Various  objects,  metallic,  wooden,  etc., 
active  or  inert  magnets,  have  the  same  influence.  It  is  all  a  matter  of 
concentrating  the  fixed  and  hopefully  exj)ectimt  attention  ujK)n  the 
parts.  In  the  same  wjiy  these  measures  are  useful  in  the  j)alsies  and 
contractures.  Spinal  irntafiony  so  called,  when  once  well  marked, 
usually  requires  the  isolation  and  rest  treatment,  but  sometimes  the 
ac^tual  cautery  or  flying  blisters,  or  other  heroic  and  hence  impressive 
measures,  succeed  in  removing  the  hypersensitiveness.  Aphonia  and 
mviism  require  treatment  of  a  similar  sort.  A  faradic  electrode  intro- 
duced into  the  larynx  or  pharyngeal  cauterization  has  succeeded  almost 
instantly  in  some  cases,  but  lasting  benefit  usually  follows  |)ersistent  and 
repeatetl  su^estion  of  steady  impmvement,  coupled  with  various  sug- 
gestive manij)ulations  of  the  jxirts.  Laryiu/ea/  ttpasm  and  hysterical 
coiigh  or  sneezing^  or  diaphragmatic  spasms,  generally  can  be  interrupted 
by  having  the  patient  or  a  nurse  forcibly  ))nll  on  the  pr()trud(»d 
tongue.  Laryngeal  spasm  in  rare  instances  may  re(|uire  anesthesia  or 
even  tracheotomy,  but,  fortunately,  apnea  is  eoinnionly  followed  by 
relaxation  of  the  spasm.  Di/sphar/ia  from  rmphdf/ra/  spa^^^nis  is  often 
n»lieved  by  passing  the  stomach-tulx»  and  denionstniting  the  ))ermea- 
bility  of  the  gullet.  Vomiting  is  sometimes  benefited  by  lavage*  of  the 
stomach  and  the  mechanical  introduction  of  fcMxl,  but  assurance  of 
improvement  and  suggestion  must  be  added  to  all  these  measures. 

Finally,  it  is  the  physician  who  is  most  sure  of  himself  and  of  his 
diagnosis  and  has  a  distinct  idea  of  the  mental  side  of  hysteria  who 
best  succeeds  with  general  or  si)ecial  treatment. 


CHAPTER   VII. 
EPILEPSY. 

Epilepsy  has  l)een  the  subject  of  medical  descri))tion  since  the 
earliest  times.  It  was  known  to  the  ancMents  as  the  saercMl  disease*, 
morbics  sacer.  In  colloquial  English  it  is  calle<l  the  "  falling  sickness." 
Its  most  characteristic  manifestiition  shows  forth  in  the  derivation  of 
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the  name  "  epilepsy,"  which  implies  bein^  seized  upon.  The  seizing 
has  been  variously  attributed  to  mythologiciil  deities,  to  the  ]>ossession 
of  devils,  and  to  vapors  and  humors  arising  in  the  body.  Focal  epi- 
lepsy, or  Jaeksoniaii  epilej>sy,  resulting  from  cerebral  injury  or  disease, 
may  be  omitted  from  the  presc»nt  consideration.  Epileptoid  attacks  arising 
from  alcohol,  lead,  and  uremia,  and  the  eclampsia  of  j>arturient8  and 
children,  have  no  necessary  n»lation  to  the  ej)ilepsy  now  in  question. 
Epilepsy  c^n  scarcely  be  considere<l  a  distinct  disease.  It  is  a  syn- 
drome of  nervous  and  mental  symptoms  aj)pearing  under  a  variety  of 
pathological  states.  In  many  instances  it  is  associaUnl  with  morpho- 
logical cc»l hilar  changes  in  the  cortex.  In  as  many  or  more  cases  tlie 
anatomical  biusis  still  escapes  detection.  So  commonly  is  epilepsy  pre- 
sented by  neurojMithic  and  psychojwthic  strains,  and  in  those  physicidly 
or  mentally  defective,  tliat  in  itself  it  may  be  considered  a  presumptive 
indication  of  degenersicy. 

Etiology. — Heredity  plays  a  very  important  part  in  the  causation 
of  epilepsy.  As  previously  indicat<Hl,  it  may  mark  the  offspring  of  all 
degenerates.  Arthritis,  syphilis,  j)hthisis,  inebriety,  insanity,  and  neu- 
roses are  common  in  the  antecedents.  Epilepsy  appears  frecjuently  in 
succeeding  generations,  and  may  descend  directly  from  jmrents  to  chil- 
dren, but  is  more  likely  to  be  indirectly  proiMigated  by  way  of  collateral 
bnuiches.  The  heredity  is  more  often  by  tmnsformation  from  other 
neuropsychic  disease.  Thus,  hysteria,  epilepsy,  and  idiocy  may  follow 
in  successive  generations.  Epilej)sy  among  cousins  is  more  freipient 
than  among  brothers  and  sisters,  where,  however,  various  neuropathic 
e(iuival(Mit»<  are  fre(|iiently  (encountered.  Conaauf/niniti/  plays  no  j)art 
unless  it  brings  together  individuals  of  similar  nervoas  or  mental  defc»ct. 

Epilepsy  may  apjK»ar  at  any  (iffej  but  it  is  distinctly  uncommon  for 
it  to  ('ommence  after  the  age  of  thirty.  Epileptoid  attacks  after  that 
age  shouhl  always  awaken  a  suspicion  of  gross  organic  brain  disease. 
Syphilis  is  the  usual  (^luse  of  such  seizures  from  thirty  to  forty-five ; 
after  forty-five  we  encounter  the  degc»nerations  of  senility,  vascular 
changes  and  acxjidents.  The  ver}'  great  majority  of  cases  of  epilepsy 
develop  under  twenty  years  of  age,  and  the  pubescent  period,  between 
twelve  and  sevent<'en,  contiiins  the  greaU^r  proj)ortion  of  them.  Very 
frequently  epilepsy  begins  in  infancy.  Convulsions  during  the  first  and 
second  dentitions,  incited  by  any  febrile,  septic,  or  toxic  cause,  may  be 
foUowiHl  by  epih^ptic  attacjks  at  puberty.  In  some  cas(\s  lM»ginning  as 
eclamptic  attacks  in  infancy  or  early  childh<x)d,  e])ilepsy  follows,  with 
more  or  less  peri(Hli(»al  attacks  from  that  time.  Some  families  j)resent 
numerous  deaths  from  infantile  convulsions,  and  epilepsy  sometimes 
develops  in  those  who  escjipe.  X(K*turnal  enuresis,  pavor  nocturnus, 
and  (»j)ilepsy  may  a))pear  in  the  sjime  <^is(»,  apparently  replacing  one 
another.  It  is  necessarv  to  c^irefnllv  exclude  from  this  consideration 
that  large  number  of  cji.s(»s  in  which  (»erebnil  injury  is  present  or  defect 
arising  from  intra-uterine,  birth,  or  )H)stnatal  causes.  Such  instances 
usually  ])resent  evidence  of  cerebral  tnnibh'  in  the  form  of  j>alsy,  and 
are  eonsidere<l  in  ]>art  ill.     The  two  sexe>*  are  alwHit  equally  affected. 

Inciting    Causes. — The   alleged    inciting  causes  of  epilej>sy,  by 
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their  number  and  relative  harinlessiiess  in  the  majority  of  individuals, 
reinforce  the  presumption  of  a  necessary  predisposing  defect,  in  the 
field  of  which  they  become  active.  The  hereditary  considerations,  the 
usual  evidence  of  degeneracy,  and  the  common  onset  of  the  disease  at 
developmental  epochs  all  speak  of  a  vicious  orgjuiization  unequal  to 
the  shocks  of  ordinary  life  and  the  demands  of  growth.  In  some 
cases,  however,  it  is  impossible  to  fix  upon  any  pn^disposing  state. 

Toxic  agentSy  such  as  alcohol,  lead,  m(»rcury,  tol)acco,  chloroform, 
ether,  morphin,  cocain,  etc.,  have  been  accustnl  of  inciting  epilepsy. 
Alcohol  is  certainly  competent  to  do  so.  The  first  fit  may  follow  a 
drinking  bout  Other  toxic  coikUUoim  arising  from  the  intestinal  tract 
or  due  to  defective  elimination  through  the  kidneys  may  act  as  inciting 
eaiLses.  The  infectioun  disexise^y  such  as  the  exanthemata,  may  furnish  the 
starting-fwint  for  epilepsy,  ^pkUia  may  be  causally  related  to  epilepsy 
in  various  ways:  (1)  As  a  hereditary  factor;  (2)  through  the  mal- 
nutriti<m  of  the  secondar}'  period  ;  (3)  by  local  enoranial  disease  ;  and 
(4)  Fournier  thinks  there  is  a  peculiar  syj)hilitic  variety  of  ej)ilepsy 
appearing  lat(»  in  the  luetic  history.  Head  injuries  may  produce  focal 
epilepsy,  but  sometimes  set  up  the  common  fonn  of  the  disease.  Reflex 
irritations  due  to  nasal  growths,  intestinal  worms,  pelvic  disease,  genital 
abnormality  or  disease,  masturbation,  and  eye-stniin  are  occasionally 
sufficient  to  pn)voke  epileptic  attacks  and  to  cause  their  repetition.  Sensi- 
tive scars,  decayed  teeth,  and  ingrowing  t(K»-nail  have  also  be(»n  brought 
into  this  list-  In  fact,  any  local  peripheral  («use  of  constant  nerve-fag 
may,  in  those  of  unstiible  orgsmization,  serv^e  to  u|)set  the  nervous  ap|)a- 
ratus.  Physiological  states,  like  menstruation  and  childbirth,  may 
incite  epileptic  attacks  in  those  ))re<lis|x>sed.  In  female  epileptics,  the 
menstrual  periods  are  very  frequently  the  (X'crdsion  of  attacks.  Mental 
nhoi^ksy  particularly  fright,  may  cause  the  first  fit.  Some  epileptics  have 
a  fit  ujxm  the  incidence  of  any  emotional  disturbance. 

Pathology. — It  would  be  impossible  within  rcjisonable  limits  to 
give  the  numerous  theories  that  have  been  advanced  regarding  the 
nature  of  epilepsy,  or  to  discuss  at  length  the  various  locations  assigned 
the  morbid  action  resulting  in  the  fits.  Suffice  it  to  say  that  the 
presence  of  mental  symptoms,  sometimes  the  limitation  of  the  attack 
to  unconsciousness  alone,  the  experimental  demonstration  of  cortical 
excitability,  the  usual  organic  basis  of  Jaeksonian  fits,  the  recent  find- 
ings of  clianged  corticxil  structures  in  some  cases,  and  a  recx)gnition  of 
the  supremacy  of  the  cell  in  the  doctrine  of  the  nc^uron  theory,  all  com- 
bine to  declare  epilepsy  a  disease  of  the  cerebral  cortex. 

It  must  be  admitted  that  at  present  the  most  careful  search  fails  in 
many  cases  to  detect  any  histological  changes  known  to  Ih»  morbid. 
This  is  only  another  way  of  stilting  our  ignorance  of  certain  jwitho- 
logical  processes  and  the  limitations  of  present  methods  of  research. 
When  a  patient  dies  as  the  result  of  re)>eated  convulsions,  venous  and 
sinus  engorgement,  minute  hemorrhages,  and  more  or  less  extensive 
cerebral  ecchymoses  merely  evidence  the  recent  paroxysms.  I^esions 
of  longer  standing  have  been  frequently  found,  such  as  meningo-en- 
cephalitis,  widely  disseminated  tuberous  sclerosis  in  the  cortex  and  the 
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gn»at  p;aii^lia,  and  diffuse  sclomsis  of  tlie  convolutions.  Much  impor- 
tance was  once  attaclu»d  to  such  hyjKjrtrophic  sclerosis  affecting  the 
comu  aninionis  or  appearing  in  the  bulb.  Chaslin^  F6r§,  and  many 
others  have  re{)eatedly  found  neuroglial  pn)liferation.  Bloch  and 
Mareneseo  have  described  vascular  and  perivascular  changes  in  the 
cortex.  Van  (iiesen  has  demonstrated  changes  in  the  large  pynimidal 
cells  of  the  cortex  and  in  the  neuroglia  in  two  cjises  in  which  jwrtions 
of  the  cortex  were  removed  by  o]MTation.  Bleuler,^  in  twenty-six 
epileptic  brains,  found  a  definite,  widi»-sj)read  hypertrophy  of  the 
neun)glial  bundles  lying  between  the  pia  and  outermost  nerve- 
bundles.  This  change  was  not  pn)}M)rtional  to  the  severity  or  duration 
of  the  disease  or  n»lative  to  the  mental  degradation  of  the  ])atients.  In 
fifty-four  non-epileptic  brains  similar  changt^s  were  not  found.  Ohl- 
nuicher  ^  dniws  prominent  attention  to  persistent  thymus  and  enlarged 
int^'stinal  glands. 

Symptoms. — The  most  striking  symptoms  of  epilepsy  are  the 
"attacks"  or  fits  and  their  modifications  and  equivalents.  Of  e(]ual 
importance  are  the  jxxstepileptic  states  and  the  mental  and  physical 
conditions  of  epileptics. 

Epileptic  Attacks. — ^Prodromes  and  Aurse. — Many,  but  by  no 
means  all,  epileptics  have  some  distant  or  immediate  premonition  of 
the  attack.  Friends,  nurs(\s,  and  attendants  ujx)n  ej)ileptics  often  learn 
to  anticipate  an  attack  by  temjKTamental  or  facial  changes  that  are 
unnotic(Hl  by  the  patients  tluMns(»lves.  Th(»sc»  mx\\  1m»  present  several 
hours,  or  even  several  days,  before  the  convulsive*  explosion.  Fon^ 
runners  of  a  motor  sort  are  grinding  of  the  teeth  in  sleep,  twit(*hing  of 
the  eyelids,  face,  or  extremities,  tremors,  and  restlessness.  S>me  <*pi- 
lepties  complain  of  tingling  in  the  extremities  or  on  the  surface  of  the 
binly  ;  othei"s  have  peculiar  sensations  on  the  tongue  or  in  the  nose,  a 
tickling  of  the  palate,  or  disturbances  of  smell  or  taste.  Others  have 
])h()tophol)ia  or  brilliant  musea?.  Ringing  in  the  eai*s,  genital  excite- 
ment, respiratory  oppression,  vague  discomfort,  mental  stinuilation  or 
de))ression,  unusual  irritability  or  gjiiety,  are  some  of  the  various  j)rc»- 
monitorv  couditious.  Some  patients  h)ok  umisually  ])ale  ;  others  pi*esent 
a  suffused,  puily  countenance  ;  and  t<'miM)rarv  erythematous  and  urticarial 
eruptions  have  been  seen.  Much  as  these  more  or  less  prolongcnl  ])re- 
monit4)ry  conditions  vary  among  themselves,  they  are  comjijimtively 
uniform  and  constant  for  a  given  ease. 

The  iiura  is  the  parti(?ular  motor,  sensory,  or  j>syehie  feature  that 
immediatelv  announces  the  attjiek,  and  mav  be  considered  its  initial 
symptom.  In  some  instiinces  it  represents  an  abridg<»d  attack.  It  may 
recur  for  years  unrecognized,  until  a  fully  developed  fit  indic^ites  its  true 
character.  An  aura  of  some  sort  occurs  in  fullv  one-half  of  all  cases 
of  epilepsy.  Motor  aunii  may  consist  in  a  sudden  limited  muscular 
contraction  or  tremor,  similar  to  the  signal  synij)tom  of  Jacksonian  fits, 
but  of  onlv  momentarv  duration.  Automatic  movement,  and  even  a 
series  of  co<*>rdinate  acts,  may  intnKluce  the  genenilized  attack.      A 

»  '*  MUnch.  metl.  Wochens.,"  No.  33,  1895. 
«  **  Hull.  Ohio  Hosp.  for  Epileptics,"  189H. 
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patient  scratches  at  the  pit  of  the  stomachy  or  winks  his  eyes,  or 
moistens  his  lips  with  his  tongue,  or  makes  a  few  swallowing  efforts, 
starts  forward  or  backward,  rotates  \x^n\  his  vertical  axis,  coughs  sjias- 
modically,  springs  up,  or  rolls  his  eyes  to  one  side,  following  with  his 
head  and  body.  Unconsciousness  at  once  follows,  and  the  full  tit  occurs. 
Many  epileptics  have  sensory  aurce.  A  peculiar  sensation  is  described, 
commencing  in  the  feet  or  anywhere  in  Uie  extremities,  or  in  the  ab<lo- 
men,  especially  at  the  pit  of  the  stomach.  It  mounts  uj)ward,  and  con- 
sciousness usually  fails  as  it  reaches  the  up{)er  part  of  the  chest  or  the 
neck  and  head.  In  some  instances  it  strongly  suggests  the  globas  of 
hysteria.  One  patient,  now  under  treatment,  describes  it  as  a  "  nagging 
feeling,"  and  it  usually  is  of  an  indefinite  and  indescribable  sort. 
Visual  and  auditory  sensations  are  the  most  frequent  of  those  that  relate 
to  the  special  senses.  Those  of  taste  and  smell  are  very  rare.  Some 
epileptics  hear  certain  sounds  of  a  pleasant  or  startling  sort ;  sometimes 
it  is  a  distinct  voice.  Others  describe  everything  as  turning  black  or 
dark  before  their  eyes ;  some  have  phosphenes  or  bright  flashes ;  and 
in  exceptional  instances  a  definite  picture  is  presented,  such  as  that  of 
persons  or  animals,  which  may  rapidly  approach  or  recede. 

Jackson  first  called  particular  attention  to  the  psychic  aurcBy  which 
are  as  vague  and  varied  as  those  of  a  motor  and  sensory  character.  A 
sudden  recollection  or  the  instantaneous  review  of  a  lifetime,  a  certain 
fixed  idea  or  doubt,  may  announce  the  convulsion.  Sometimes  it  is  a 
rapidly  growing  mental  depression,  a  fervor,  a  feeling  of  mental  exal- 
tation or  weakness,  irritiible  impulses,  gaiety,  rage,  or  quarrelsomeness. 

Another  group  of  aurae  are  called  visceral,  but  are,  for  the  most  part, 
sensor}^  or  motor  manifestations  referred  to  the  various  organs.  Pre- 
cordial jMiin,  violent  canliac  palpitations,  respiratory  anguish,  laryngeal 
spasm,  weight  at  the  pit  of  the  stomach,  vomiting,  colics,  and  sudden 
imj)erative  demands  to  evacnuite  the  bladder  or  bowels  are  the  ))rineipal 
ones.  Cerebral  aurcBy  such  as  sudden  pain  in  the  head,  vertigo,  stam- 
mering, and  paraphasia,  have  bc*en  notitl. 

Lewis  has  noted  an  elevation  of  body  temperature  during  the  aura, 
and  Voisii.  has  observed  increased  tem|KTature  in  the  limbs  in  which 
the  aura  originated.  F6r6  and  Fmnck  have  noted  an  increase  of 
arterial  tension  before  the  fit,  and  the  writer  has  obtained  a  sphygmo- 
gram  showing  the  same  thing.  All  these  consi<lerations  indicate  that 
the  aura  is  of  cerebral  origin,  and  serve  to  in<licate  the  ])ortion  of  the 
brain  most  at  fault,  just  as  does  the  original  symptom  in  Jacksonian 
fits.  They  should  assist  in  mapping  out  the  functions  of  the  so-ailled 
cortical  areas  of  latent  lesions. 

Epileptic  fits  vary  greatly  in  different  cases,  and  usually  a  patient 
presenting  severe  convulsions  also  has  slight  or  abortive  attacks.  We 
may  consider  (1)  the  complete  attack,  (2)  the  iueomplete  attacks,  and 
(3)  the  eciuivalents  of  epileptic  attacks. 

The  complete  convulsion,  preceded  by  an  auni  or  not,  comes  on 
suddenly,  consciousness  and  sensibility  are  instantly  lost,  and  the  i)atient 
falls.  The  fit  presents  three  distinct  periods  :  (1)  one  of  tonic  convul- 
sion ;  (2)  one  of  clonic  convulsions ;  and  (3)  a  j)eriod  of  stertor. 
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Tlie  tonic  ntafje  opens  suddenly,  with  all  the  muscles  of  the  body 
in  tetanic  rigidity.  It  results  that  the  jxitient  not  only  falls,  but  is  fre- 
(|uent]y  violently  thrown  down.  At  the  same  time,  the  sudden  tetanic 
muscular  grasp  of  the  thoracic  C4ige  and  the  fixation  of  the  laryngeal 
apparatus  give  rise  to  a  cry  that  is  practically  never  verbal.  Some- 
times it  is  a  shriek  ;  more  oflen  it  is  an  expiratory  gutteral  noise.  The 
face  is  at  first  pale,  but  rapidly  becomes  c^)ngeste(l  and  cyanotic,  because 
respiration  is  inhibite<l.  The  eyes  are  fixed,  often  turned  up  or  to  one 
side  or  convergent,  and  the  pupils  are  rigidly  dilated.  Minute  vascular 
ruptures  in  the  skin,  mucous  memlirane,  and  conjunctiva  often  occur. 
It  IS  probable  that  similar  vascular  accidents  take  places  in  the  internal 
viscera  and  in  the  brain.  If  the  liand  be  placed  on  the  tonically  con- 
tractiKl  muscles,  a  thrill  or  vibnitory  impulse  will  Ih»  d(»tected,  such  as  is 
occasioned  by  excessive  voluntary  efforte.  The  tonic  jKTiod  is  one  of 
apnea,  and  only  lasts  one  to  two  minutes  at  most.  It  nuiy  last  only  a 
few  seconds.  The  tongue  is  frequently  thrust  between  the  teeth,  and 
may  be  lacenited.  The  head  may  be  slightly  turned  or  n^tnicted,  the 
trunk  is  rigid  and  usually  straight,  the  upper  extremities,  flexed  at  the 
elbows,  are  held  clos(»  to  the  trunk,  the  fists  are  clenched,  or  the  fingc»rs 
may  be  made  into  a  cone  or  spread  by  the  interossei.  The  lower  ex- 
tremities art*  usually  rigidly  extended.  It  is  at  this  stage  usually  that 
the  sjMism  of  the  alnlominal  muscles  exiK'ls  the  contents  of  the 
bladder,  sometimes  those  of  the  rectum.  The  vjiscular  strain  is 
extreme. 

The  vhnlc  period  is  in  some  sense  a  continuation  of  the  t(mic 
stage.  The  muscles  relax,  and  again  suddenly  contract.  The  limbs, 
IhkIv,  fac(»,  and  all  movable  pails  are  agitated  by  the  sudd(»n  shaq) 
twit(^hings,  whicli  cause  the  faci'  to  grimace  horribly,  the  jaws  to  grind 
tog(»tluT,  often  lacerating  the  tongue  and  che(»ks,  the  eyes  to  jerk  in  their 
so<*k(»ts,  the  air  to  be  noisily  forced  in  and  out  of  the  chest,  churning 
the  saliva  in  th(»  mouth  and  throat  and  forcing  it  through  the  U^ctli  ami 
lij>s  in  a  blcHxly  foam.  The  arms,  legs,  and  head  beat  against  the 
ground.  The  clonic  movements,  at  first  nipidly  repeated,  gradually 
Ix^come  less  freciuent,  but  maintain  their  force  an<l  vigor  to  the  verj'  last 
movement.  The  resj)inition,  dominated  by  the  clonic  spasm,  is  ineffi- 
cient ;  the  asphyxia  and  cyanosis  jXTsist;  the  «irdiac  movements  are  pre- 
cipitate*; the  arterial  tension  is  intense.  This  stage  lasts  from  one  to  five* 
minutes,  and  terminates  in  full  relaxation,  in  which  the  bladder  and 
rectum,  if  not  emj)tied  in  the  tonic  period,  may  allow  their  contents  to 
esciipe.  The  bcnly  and  face  are  covered  with  |H»rspi ration,  the  tomj)era- 
ture  mounts  two  or  three  degrees  Fahrenheit.  The  clonic  movements 
may  b(»  bilat<'mlly  synchronous,  but  have  no  suggestion  of  pur})ose,  and 
are  unmethodical  and  incoordinate. 

The  Period  of  Sfertor, — The  relaxation  in  which  the  clonic  stage 
ends  is  usually  marked  by  deep  stertorous  brt^athing  and  continued  un- 
C(msci()usness.  The  patient  lies  inert,  just  as  the  convidsicm  left  him, 
profoundly  comatose,  and  may  perish  at  this  time,  smothere<l  by  the  IkkI- 
clothes  or  by  similar  mishap.  Aflx?r  a  f(»w  minutes,  perhaps  atler  a 
half  hour  or  more?,  he  opens  his  eyes  and  regains  partial  control  of 


EPILEPSY,  571 

himself,  without  any  knowledge  of  what  has  happened  during  the 
attack.  If  the  attack  take  place  during  the  night,  the  stertorous  period 
may  gradually  merge  into  natural  sleep,  and  the  patient  may  be  entirely 
unconscious  of  the  occurrence  of  the  fit  Usually  the  fit  leaves  the 
patient  more  or  less  confused,  fatigued,  sore,  strained,  and  subdued  for 
8everal  hours  or  a  day  or  two. 

While  the  typical  fit  presents  all  of  these  symptoms,  it  may  be  infi- 
nitely modified.  The  tonic  period  may  be  instantaneous  only.  The 
clonic  movements  may  be  confined  to  the  face,  upper  extremities,  or 
lower  limbs.  The  cry,  urination,  stertor,  or  bitten  tongue  may  any  or 
all  be  lacking.  The  convulsion  may  be  most  marked  on  one  side,  and, 
indeed,  exact  symmetry  is  uncommon.  The  only  constant  feature  is 
disturbed  consciousness,  but  unconsciousness  does  not  in  itself  constitute 
a  fit,  though  it  may  practically  constitute  an  etiuivalent 

Epileptic  attacks  often  occur  during  the  night,  and  in  some  instances 
only  during  sleep,  giving  rise  to  the  clinical  variety  called  nocturnal 
epilepsy,  which  may  last  for  years  without  being  suspected.  Fits  are 
likely  to  occur  just  as  the  patient  is  getting  to  sleep,  or  just  as  he  is 
awakening  in  the  morning.  They  may  be  induced  by  emotion,  esjx^ 
cially  fright.  Fatigue,  coitus,  menstruation,  and  child-birth  may  j)ro- 
voke  them.  In  most  cases,  however,  they  take  place  without  adecjuate 
traceable  cause.  Some  patients  have  them  vi^vy  frecjuently,  and  with 
ex>nsiderable  regularity ;  others  have  them  at  irregular  intervals ;  and 
others  may  have  but  two  or  three  during  a  lifetime.  In  aggravated 
instances  they  occur  in  groups,  several  taking  place  witliin  a  day.  Such 
groups  frequently  follow  an  interval  more  than  usually  prolonged,  or 
succeed  a  period  of  bromid  repression. 

Occasionally,  the  patient,  without  recovering  consciousness,  has  fit 
after  fit,  and  in  this  way  a  series  of  hundreds  may  occur.  This  consti- 
tutes the  €iatti8  epilepticus,  the  gravest  form  of  epileptic  paroxysm.  It 
consists  of  (1)  a  period  of  incessant  convulsions,  and  (2)  of  a  period  of 
prostration  and  collapse ;  but  sometimes  death  occurs  in  the  convulsive 
stage.  Usually,  after  the  fits  have  continued  for  several  hours,  or  even 
for  several  days,  they  become  less  severe,  and  finally  cease,  and  collapse 
ensues.  During  the  convulsions  the  temperature  may  reach  1 04°  or  105°, 
and  even  rise  higher,  until  death  occurs.  The  indixndual  fits  of  the 
status  epilepticus  are  rarely  of  the  s(»verest  variety.  The  comatose* 
stupor  is  punctuated  more  or  less  regularly  by  convulsive  attacks  of 
moderate  force,  and  the  status  may  even  be  made  up  of  the  limited 
attacks  of  the  incomplete  variety,  such  as  vertigos.  The  collapse  of 
epileptic  status  may  be  so  profound  as  to  reach  a  fatal  ending. 

Incomplete  Attacks. — Petit  Mai. — Fractional  epileptic  attiicks 
present  an  endless  variety,  of  which  only  a  few  of  the  common  forms  can 
be  indicated.  Almost  any  part  of  the  full  attack  as  previously  described 
may  alone  constitute  the  limite<l  seizure.  Very  frequently  the  disc^ase 
presents  an  aura  and  the  attack  al)orts.  This  may  occur  rep(»a tidily, 
even  for  years,  before  the  major  seizures  develoj).  Such  warnings  may 
occur  in  the  intervals  between  the  full  attacks  or  after  thev  cease,  if  the 
disease  subside  spontaneously  or  under  treatment.     A  large  number  of 
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cases  presc»nt  vertii/iiioim  atUii*h<.  The  patient  Huddenly  lose^  conscious- 
ness and  falls,  or  nearly  falls.  There  is  usually  slight  twitching  of  the 
face,  or  jwrhaps  only  a  little  iiuivering  about  the  eyes  or  mouth,  or  a 
deviation  of  tlie  h«id  and  eyes,  which  may  j)ass  unjwreeived.  Almost 
instantly  the  patient  recx)vers  himself,  but  may  feel  weak  and  faint.  In 
other  instiinees  the  patient  falls  heavily,  but  clonic  movements  and 
stertor  do  not  develoj).  Again,  the  patient  may  fall,  and  become  at  once 
comatose  and  stertorous,  as  in  apoplexy. 

Of  great  interest  are  the  attacks  marked  mainly  by  a  momentary  los« 
or  disturbance  of  conHciousiiem,  The  face  may  suddenly  pale  and  the 
eyes  look  vacant.  Wlmtever  is  being  done  is  interrupUHl,  and  imme- 
diately resumed.  The  jKitient  ordinarily  has  no  knowledge  of  anything 
umisual  having  o(;eurrcHl.  In  talking  he  suddenly  stops,  looks  absent- 
minded,  and  takc^  up  the  sentence  where  it  was  broken.  A  musician 
may  i)ause  one  or  two  bars,  and  continue.  At  table  the  cup  is  j)OistKl 
half  way  to  the  mouth,  etc.  In  other  instances  a  little  twitching  of  the 
face  is  noticeil,  or  the  patient  drojis  or  throws  whatever  he  has  in  his 
hand,  and  usually  there  is  momentary  rigidity  during  the  brief  uncon- 
sciousness. In  some  instances  a  few  words  art*  muttered,  or  a  little 
saliva  dribbles  fn)m  the  mouth,  and  in  such  attacks  the  escape  of  urine 
is  far  from  infreciuent. 

In  rare  instances  the  j)atient,  under  an  irresistible  impulse,  nipidly 
walks  or  violentlv  runs  for  a  few  moments  in  an  automatic,  unconscious 
wav,  and  mav  fall  final Iv  in  a  fit,  or  mav  recover  consciousness  without 
an  intervening  convulsion  ;  or  after  a  fit  a  patient  may  suddenly  nm  for 
some  distaiu^e  ((pUepHla  proveHHiVft),  Attacks  of  stertorous  sleep  have 
been  recorded,  into  which  the  patient  falls  at  intervals,  and  during 
which  he  can  not  be  arouscKl.  These  mav  alternate  with  convulsive 
attacks  or  may  be  re])laced  by  them.  Attacks  of  genendize<l  or  loc*jdize<l 
trembling,  local  spjbim,  and  salaam  spasms  may  constitute  the  epileptic 
paroxysm.  As  before  said,  the  only  constant  feature  in  epilej)ti(i 
attacks  is  a  disturl)ana»  of  conscioibiiiess  during  the  |M»ricKl  of  the  attack. 

Psychic  Equivalents  of  the  Epileptic  Attack. — Instead  of 
epileptic  attacks  of  the  ordinary  kind,  or  in  alternation  with  such,  or  as 
a  repeatcH.!  prelude  to  the  major  convulsions,  or  immediately  following 
th(^  fits,  we  may  have  a  variety  of  acute  mental  disturbances.  Epile|>- 
tics  may  unconsciously,  automatically,  and  with  apparent  j)ur))os<»  jmt- 
forni  a  mmiber  of  coiirdinate  acts.  Homicidal,  obscene,  or  j)yromaniac 
ac^ts  may  thus  be  done  by  epileptics,  or  intrinite  manoeuvers,  such  as 
re(juir(»  the  us(^  of  tools,  may  be  accomplished.  Subst»quently,  as  a  rul(», 
they  have  no  knowUnlge  of  such  acts.  The  procursive  fit  may,  in  a  sort 
of  status,  be  j)rolonged  so  that  the  j)atient  may  make  long  flights,  or,  in 
a  less  violent  wav,  mak(»  iournevs  of  seven\l  hours'  or  several  davs' 
duration,  during  whi<*h  the  conduct  is  so  natural  as  to  attract  no  notice. 
Self-consciousness  usually  is  rather  abruptly  restored,  and  they  are 
astonished  to  find  themselves  at  a  distimce  fn)m  home,  with  an  interven- 
ing blank  period  of  time.  Sudden  wild,  maniacjil  outbursts,  in  which 
the  patient  may  hv  destructive  and  dangerous  to  ethers,  are  encountered, 
and  these  may  terminate  suddenly  or  be  protracted  for  several  days, 
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attended  by  great  excitement,  a  high  pulse  and  temperature,  and  subse- 
quent collapse.  Sometimes  such  attacks  are  stopped  by  a  fit,  or  they 
may  succeed  a  severe  convulsion,  or  they  may  take  the  plae>e  of  the 
convulsion.  Epileptic  automatism  may,  in  a  static  form,  last  days  and 
weeks,  during  which  the  patient  conforms  naturally  to  his  surroundings, 
but  subsequently  has  little  or  no  knowledge  of  the  automatic  period. 

Postparoxysmal  Phenomena. — As  physicians  in  practice  rarely 
have  the  opportunity  of  seeing  the  patients  in  epilej)tic  attacks,  a 
knowledge  of  the  postjmroxysmal  phenomena  is  important.  As  a 
result  of  the  cortical  exhaustion,  a  number  of  transitory  symptoms 
follow  the  iLsual  seizure.  Tremor,  paresis,  disturbances  of  s|)eech,  of 
genenil  sensibility,  and  of  the  sjiecial  senses  have  sometimes  been 
observed ;  the  muscular  strength  is  commonly  reduced,  the  knee-jerks 
are  dirainLshe<l  or  abolished,  and  muscular  tone  is  lessened.  Several 
attacks,  repeated  within  a  few  hours,  lead  to  an  appreciable  loss  of  body 
weight  The  urine,  even  after  a  single  attack,  shows  an  increase  of 
phosphates,  particularly  of  the  earthy  phosphates,  and  of  tlie  nitro- 
genous constituents.  The  toxicity  of  the  urine  is  increased,  and 
Agostini^  finds  the  gastric  juice  has  toxic  pro|)erties.  These  properties 
are  most  marked  just  before  and  after  a  fit,  and  are  proportionate  to  the 
intensity  of  the  attack.  Vomiting  after  an  attack  is  not  uncommon 
and  almost  m variably  causes  the  fit  to  be  attributed  to  errors  of  diet, 
which  is  sometimes  the  case.  Cabitto^  luis  found  the  sweat  of  epilep- 
tics to  be  hypertoxic  previous  to  the  fits,  and  urges  the  use  of  hot 
baths  in  the  treatment  of  the  disease,  claiming  good  results  from  their 
employment.  The  arterial  pressure  is  reductxl,  crises  of  {X)lyuria, 
diarrhea,  sweating,  and  salivation  may  be  encountered.  The  presence 
of  petechial  ecchymoses,  the  bitten  tongue,  the  voided  urine,  or  fecal 
discharge  is  to  be  note<l.  Ordinarily,  there  is  mentiil  hebetude  and  slug- 
gishness, a  tendency  to  languor,  and  a  desire  to  sleep.  Headache  is 
usually  complained  of,  and  often  there  is  a  feeling  of  extreme  nius(?ular 
fatigue  and  soreness.  The  psychic  depression  may  reach  a  stupon>us 
degree,  and  this  may  follow  attacks  that  lack  muscular  violence.  There 
is  a  decided  tendency  to  mental  deterioration,  which,  in  the  majority  of 
cases,  presenting  frequently  repeated  major  or  minor  attacks,  markedly 
tends  to  dementia  in  the  end. 

The  General  State. — The  bodily  health  in  epileptics  may  hnive 
little  room  for  complaint.  Very  commonly  they  present  gastric  dis- 
turbances, a  sluggish  skin,  and  constipat^nl  bowels ;  but  usually  this  is 
due  to  the  bromids  with  which  these  patients  are  so  commonly  satu- 
rated. Many  epileptics  have  gormandizins^  habits  and  insatiate  appe- 
tites for  fixxl.  This,  with  the  inactivity  oft<'n  forced  upon  them  by  the 
disease  and  reinforcxnl  bv  the  bromids,  leads  to  flabbv  fiitness.  As  a 
rule,  they  are  indiiferent  and  wireless,  and  often  the  finer  mental  attril>- 
utes  and  the  keener  sensibilities  are  dulled  earlv  in  the  dis(»ase. 

Diagnosis. — The  diagnosis  of  epilepsy  is  often  very  difficult,  if  the 
attacks  are  incomplete  or  not  ()|K'n  to  intelligent  observation.     The 
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disease  in  tlie  no(*turiiul  form,  or  iu  tlie  varieties  of  petit  nud  with 
slight  attacks,  may  not  attract  attention  for  years.  When  the  suspicion 
of  epilejxsy  is  aroused, — as,  for  instance,  by  bed-wetting,  bloody  stains 
upon  the  pillow,  unexplained  bruises,  conjunctival  ccchymoses,  a 
dislo(»4ition  or  fracture  occurring  during  sleep,  cuts  on  tlie  face  or 
scalp,  a  bitten  tongue,  or  soni(»  aut^miatic  or  convulsive  attack, — a 
careful  investigjition  will  rarely  fail  to  disclose  the  nature  of  the  disorder. 
In  such  cases  a  rejxnited  history  of  momentary  unconsciousness,  or  of 
some  of  the  various  sensory  aune,  is  significant  An  account  of  noc- 
turnal enuresis  or  nocturnal  pavor  in  childhood  is  suggestive.  Convul- 
sions during  teething,  the  marks  of  degeneracy,  or  the  presence  of  a 
family  neuropathic  trace  have  some  weight.  If  there  have  been 
rejK'ated  convulsions,  and  they  conform  to  the  epileptic  tyjx?,  preventing 
sudden  onsi»t,  with  or  without  warning,  tonic,  clonic,  and  stertorous 
stag(;s,  and  comj)lete  recover\%  there  is  little  n)om  for  doubt. 

We  have,  however,  to  exclude  the  epileptoid  tits  symptomatic 
of  various  functional  and  toxic  conditions.  Intestinal,  renal,  metallic, 
drug,  and  alcoholic  poisoning  may  cause  convulsions  that  verj' 
closely,  or  exa(»tly,  coj)y  the  attacks  of  epilepsy,  and  they  may  induce 
epilepsy  in  those  predis]K)sed.  Veiiujon  of  gastric,  aural,  ocular,  and 
neunisthenic  origin  may  suggest  petit  mal.  Hysterical  cativukiofut  are 
ofUMi  mistaken  for  those  of  epilei)sy.  Organic  brain  diseasey  such  as 
tumors,  (»erebral  palsies  in  children,  and  brain  injuries,  may  occasion 
epileptiform  attacks.  Finally,  epileptic  seizures  may  be  of  the  ajx)- 
pleetic  form  and  suggest  cerebral  hemorrhage^  or  the  psychic;  equiva- 
lents may  be  confus(»d  with  tranmtory  vmnia.  In  every  case  it  is 
obligatory  to  examine  the  patient  rigorously  from  head  to  foot,  both  for 
the  purposes  of  diagnosis  and  trejitment.  Of  ej)ilepsy,  there  is  no  one 
pathognomonic  symptom.  The  following  table  shows  s(mie  of  the 
difl'erential  charactei*s  of  epileptic  and  hysterical  convulsions  : 


Table  of  Diffkrkntial  Charactkrs  of  Kpilkptic  and  Hysterical  Attacks. 


The  Fit. 


Prodn)mes. 


Aura. 


Onset. 
Consciousness. 


Course  of  convulsion. 

Duration. 
Positions. 


El»ILKI»HY. 


Mental  or  physical  premoni- 
tions. 

Common,  but  momentiiry. 


Sudden,  complete  ;  cr}%  fall, 
rigidity. 

Instantly  lost. 

Tonic,  clonic,  and  stertorous 
stages. 

i  Two  to  five  minutes. 


Governed  by  flexors,  mainly. 


Hysteria. 


Emotional  disturbance. 


Uncommon  and  of  considerable 
dunition. 


Gradual. 


Partially  lost  or  retained. 


Epileptoid  and  emotional 
phases. 

A  few  minutes  to  several  hours. 


Tendency  to  extensi(m,  arc  de 
cercle^  opisthotonos,  crucifixa- 
tion  attitude,  etc. 
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Table  op  Differential  Characters  op  Epileptic  and  Hysterical  Attacks 

( Continued). 


Thb  Fit. 

£PILEI*SY. 

Hysteria. 

E^es. 

Pupils  dilated  and  rigid. 

Pupils  mobile  and  active. 

ToDgue. 

Usually  bitten. 
Frothing  common. 

Bitten  very  exceptionally. 

Mouth. 

Frothing  absent. 

Sphincters. 

Relaxed,  usually. 

Usually  continent. 

Polso. 

Accelerated  greatly  and  ten- 
sion increased. 

Elevated  1°  or  2°  F. 
In  hebetude;  gradual. 

Rate  and  tension  not  much 
changed. 

Tem|)erature. 

Normal. 

Termination. 

Rather  prompt  ending  and  little 
discomfort 

Urine. 

Increased    nitrogenous   and 
phosphatic  elements  and 
toxicity. 

Urea  reduced,  phosphates  de- 
creased, and  changed  phos- 
phatic formula  •  often  large 
quantity,  but  or  low  specific 
gravity. 

Postparoxysmal  con- 
ditions. 

Petechial    ecchymoses,    re- 
duced muscular  strength, 
diminished       knee-jerks, 
mental   ol)Scuration  ;    no 
memory  of  attack. 

No  motor  or  reflex  changes  ; 
some  recoUiHJtion  of  phases  of 
attack ;  usual  mental  condi- 
tion at  once  regained  ;  pres- 
ence of  various  stigmaUi. 

Prognosis. — ^As  an  exception,  but  provinj]^  the  nile  of  gravity  in 
the  prognosis  of  epilei)sy,  rare  cjises  recover  spontaneously.  In  a 
general  way  there  is  little  hope  for  cure,  if  the  disease,  with  repeatcnl 
attacks,  has  histed  over  two  years,  or  been  intense  in  its  manifestations 
for  even  a  shorter  period.  There  is  some  tendency  for  it  to  apjwar, 
subside,  reapjK^ar,  or  increase  at  the  developmental  epochs  of  dentition, 
puberty,  adolescence,  and  the  climacteric.  Any  inciting  cause  that  is 
oontn)llable  is  a  favorable  consideration.  Epilepsy  as  a  manifestation 
of  degeneracy  is  of  bad  import.  If  therc  is  any  reason  to  sup|K)se 
that  orgjinic  cortiwil  changes  have  occurred,  or  if  dementia  has  ai)peared, 
the  outlook  is  absolutely  unfavorabh*. 

A  single  attiick  is  almost  never  fatal  of  itself,  but  a  condition  of 
statas  is  very  likely  to  terminate  fatally,  and  ever\'  attack  undoubtedly 
leaves  some  harmful  trace.  The  natural  termination  of  epilepsy  is  in 
dementia.  Death  by  status,  or  through  vascular  accident,  or  by  suIRh 
cation,  or  other  physical  mishap  attending  a  fit,  is  not  so  very  rare. 
Epilepsy,  with  fits  at  long  intervals,  particularly  if  first  appearing  after 
twenty  years  of  age,  is  not  inconsistent  with  mental  qualities  of  a  high 
onler,  and  may  not  shorten  life  or  abridge  usefulness.  The  majority  of 
epileptics*,  under  proper  conditions,  might  be  advantageously  and  profit- 
ably employc»d  in  colonies  providinl  for  the  purpose. 

Treatment. — A  systematic  study  of  the  patient  is  the  first  step 
toward  treatment.     Every  possible  source  of  local  irritation  must  be 
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iiivestigato(l.  Oecsusionally,  the  aura  may  direct  attention  to  some  body- 
disturbance  that  act8  ib«  an  inciting  c^use  of  the  Kts.  Asthenopia  due 
to  errors  of  refraction,  or  faulty  eye  muscles,  nasal  disease,  pharj-ngeal 
tumors,  maxillary  or  dental  faults,  gastric  inadeqimcy,  intestinal  para- 
sites, rectal  ulcers,  hemorrhoids  and  fissures,  constipation,  diarrhea, 
vesical  and  genital  troubles,  must  all  be  sought  and  corrected,  if  found. 
Toxic  condiiiom  are  e(|ually  important.  Auto-intoxication  from  the 
stomach,  intestines,  or  kidneys  must  be  stop|KHl.  Alcohol,  lead,  tobacco, 
coffee*,  tcji,  and  dietetic  errors  may  incite  the  fits  in  those  predisposed. 
Hygienic  ref/ulatiorui  are  of  the  greatest  im|K)rtance.  These  |)ertain  (1) 
to  the  diet,  which  should  be  nourishing,  easily  digested,  and  of  reason- 
able amount.  Milk,  fish,  vegc^tables,  and  suitable  fruit,  with  a  small 
amount  of  starchy  articles  and  a  very  little  meat,  is  generally  best  for 
epileptics.  (2)  Batlis  and  exercise  to  keep  the  skin,  muscles,  and  cir- 
culation active,  and  out^door  life  to  further  the  same  end,  are  valuable. 
Oflen  vigorous  manual  lalx)r  d(K's  good.  (3)  The  rooms,  ventilation, 
clothing,  occupation,  amusement**,  and  habits  of  the  patient  are  worthy 
of  full  consideration.     Do  not  overlook  the  tendency  to  constipation. 

Improvement  under  such  measures  is  the  rule,  and  in  rare  instances 
it  is  one's  good  fortune  to  see  epilepsy  subside  after  the  removal 
of  some  irritation  or  the  correction  of  some  toxic  state. 

Turning  to  drugs,  the  most  imjxirtiuice  attiiches  to  the  bromids,  but 
they  should  be  reserved  as  a  last  resort  or  as  an  adjuvant.  Cures  by 
the  bromid  treatment  are  not  to  be  (^xpectcnl.  It  is  at  best  a  palliative 
treatment  and  one  often  fraught  with  great  disadvantage.  Usually,  in 
onler  to  completely  suppress  the  attacks  an  amount  of  bromid  is  re- 
(juired  that  keeps  up  a  wmstant  hebetude.  As  a  practical  fact,  if  the 
fits  are  not  control k»d  by  sixty  grains  of  bromid  a  day,  the  question  is 
(juite  sure  to  arise  whether  the  epih^psy  or  the  bromid  is  the  greater 
evil.  It  is  a  frcHjuent  experience*  to  see  patients,  brutalized  by  bromid, 
go  months  without  fits,  but  with  a  h>ss  of  mental  and  physical  activity. 
Sometimes  the  attsicks  then  recur  with  seemingly  additional  violence,  or 
status  may  develop.  Among  the  bmmids  there  is  little  choice,  but  the 
s<Klium  salt  is  least  likely  to  disturb  the  stomach.  During  the  usc^  of 
the  bromids  the  intestinal  tract  nuist  be  kept  aseptic  by  the  use  of  large 
quantities  of  drinking  water  or  some  of  the  laxative  waters,  and  the 
administration  of  some  antifermentative,  like  sidol  or  betanaphtol.  If 
the  fits  an*  n<K'turnal,  the  medicine  should  be  given  ixi'ter  the  evening 
meal  ;  if  they  occur  on  rising,  the  largest  dose  should  be  administered 
at  bedtime.  When  menstruation  aggravates  the  (*pilepsy,  the  doses  of 
bromid  may  be  doubled  for  a  few  days  before,  during,  and  after  the 
jK*ri(Kl. 

Sometimes  the  use  of  antipyrin,  phenacetin,  trional,  or  other  of  the 
coal-tar  derivatives,  with  bromids,  gives  better  results  than  the  bromids 
alone.  Digitalis  or  l)elladonna  in  similar  ass<K'iation  will  be  fouml 
valuable  in  those  eas<*s  where  there  is  weak  circulation.  Sumbul  and 
solanum  have  their  advocatt^s,  but  so  has  had  every  other  remedy  ever 
known  to  man.  Flechsig  has  pro|)osed  the  use  of  opium,  to  be  followed 
by  bromids,  in  eases  of  long  stiinding.     He  gives  opium  in  doses  gradu- 
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ally  increasing  from  one  to  fifteen  grains  or  more  a  day,  if  well  borne, 
and  after  a  few  weeks  abruptly  stops  the  opium,  substituting  bromid, 
twenty  to  forty  grains,  three  times  daily.  Bechterew  combines  bromid, 
adonis  vernalis,  and  codein  with  favorable  results.  Any  one  of  these 
plans  may  be  tried  when  bromid  alone  fails  or  loses  its  force. 


CHAPTER  VIII. 
MIGRAINE* 

Migraine  is  an  explosive,  paroxysmal  psychoneurosis.  The 
attack,  usually  commencing  with  sensory  and  mental  symptoms,  is 
almost  always  attended  by  headache,  which  is  frequently  one-sided, 
and  there  is  generally  nausea  and  vomiting.  It  is  sometimes  called 
hemicrania,  sick  headache,  or  megrim.  Owing  to  the  vomiting,  it  is 
often  erroneously  attributed  to  biliousness. 

Etiology. — Heredity  is  often  strongly  marked.  It  is  more  com- 
monly direct  than  in  almost  any  other  neurosis.  Migraine  may  some- 
times be  traced  through  several  generations,  numbering  dozens  of  cases 
in  a  single  family  tree.  Any  neuropathic  family  is  almost  sure  to  pre- 
sent cases  of  migraine.  It  seems  capable  of  transmission  by  transfor- 
mation, alternating  with  hysteria,  epilepsy,  and  insanity.  It  may  be 
associated  with  the  graver  neuroses,  or  with  psychoses,  in  a  given 
patient.  Gout  and  arthritwm  have  similar  close  relations  with  it. 
Thirty  per  cent,  of  cases  begin  betwet^n  five  and  ten  years  of  age,  and 
the  balance  appear  mainly  at  puberty,  adolescence,  and  during  early 
adult  years.  In  rare  instances  it  may  begin  after  thirty.  The  female 
sex  is  somewhat  more  commonly  affected  than  the  male. 

The  inciting  cause  is  oflx^n  obscure.  Some  cases  date  from  periods 
of  lowered  physical  health  arising  from  any  cause.  The  cases  beginning 
in  early  childhood  very  frequently  follow  the  first  systematic  use  of  the 
eyes  for  near  vision,  as  in  school-work.  Eye-dvain,  arising  from  accom- 
modative or  muscular  asthenopia,  is  certainly  competent  to  incite 
migrainous  attacks  in  those  predisposed.  Gouty  or  Uthnnic  conditions, 
eondipation,  indigestion,  fatigue,  lactation,  emotional  disturbance,  or  any 
febrile  movement  may  set  up  the  attack. 

Symptoms. — ^The  symptoms  of  migraine  are  those  of  the  attacks. 
These  vary  considerably  in  different  patients,  but  are  tolerably  uniform 
for  the  given  case.  There  are  usually:  (1)  Premonitory  symptoms; 
(2)  sensory  disturbances;  (3)  headache;  (4)  nausea;  (5)  vomiting;  (6) 
sleep ;  and  (7)  complete  recovery,  occurring  generally  in  the  order 
given.  In  atldition,  there  are  usually  vasomotor  symptoms  and  occa- 
sionally mental  and  motor  phenomena. 

The  premonitory  symptoms  are  most  common  in  the  cases  in  wliich 
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the  early  sensor}^  symptoms  are  least  marked.  For  a  few  hours  or  a 
day  the  i>atient  feels  heavy,  dull,  apathetic,  and  is  usually  indiflTerent 
and  irritable.  There  may  be  slight  headache  or  somnolence.  After  a 
nap  he  may  wake  up  with  a  fully  develo{>ed  one-sided  headache,  or  tins 
may  be  present  uiK)n  awakening  in  the  morning.  The  sensort/  symptoms 
occur  in  over  half  of  the  cases.  They  usually  begin  quite  suddenly. 
Bright  s|X)ts  before  the  eyes,  colored  rings,  luminous  zigzags,  hemiopia, 
dimness  of  vision,  clouds,  etc.,  are  some  of  the  subjective  visiud  dis- 
turbances. They  affect  both  eyes,  and  are  sometimes  lessened  if  the 
eyes  are  closed.  They  are  usually  most  pronounced  or  entirely  con- 
jfined  to  tlie  homologous  half  fields.  Some  patients  only  fwl  a  vague 
ocular  discomfort,  or  photophobia  may  be  present.  Taste  and  hearing 
are  exceptionally  affected  in  a  similar  manner.  In  some  cases  there  are 
sensory  symptoms  in  the  limbs,  face,  throat,  or  tongue,  but  es|H»cially  in 
the  hand  or  foot.  A  tingling  or  numbness  invades  the  parts  and  gradu- 
ally advances  toward  the  center.  These  sensory  disturbances  usually 
last  ten  to  twenty  minutes  and  then  subside,  the  headache  immediately 
displacing  them. 

Motor  H}/7}ij)(oTiw,  though  exceptional,  are  ver}-  valuable  indica- 
tions of  the  cerebral  nature  of  this  neurosis.  The  extremity  which 
presents  tingling  may  show  paresis,  and  the  following  headache  is 
usually  on  the  opjwsite  side.  Motor  aphasia  may  be  added  to  right-arm 
tingling  and  left  hemicrania,  and  the  left  halves  of  the  retina  may  be 
disturbed  by  visual  sensations,  which  are  referred  outwardly  to  the  right 
fields.  Tem|>orary  woi'd-deafness  has  also  b(?en  reconled.  In  another 
group  of  rare  (*Jises  there  is  transient  unilateral  jwresis  of  the  oculo- 
motor, marked  by  ptosis,  outward  stjuint,  double  vision,  pupillar}'  dila- 
tation, and  loss  of  accommodation. 

Slight  mental  charif/ea  occur  in  some  jMitients,  such  as  depression, 
mental  confusion,  restless n<»ss,  loss  of  menior}-,  stujwr,  double  ccmscious- 
ness,  or  a  recurrence  of  some  vivid  memory. 

The  hemhwhe  is  the  most  uniform,  dominant,  and  distressing  sym|>- 
tom.  It  varies  in  different  cases  in  degree,  duration,  and  location,  but 
is  commonly  intense  and  ordinarily  circumscribed,  at  least  at  first. 
Often  commencing  as  a  l(Ktaliz(Kl,  inteiiw*  pain  in  a  small  spot  in  the 
temjK)ral,  frontal,  ocular,  or  owipital  region,  it  gnulually  spreads  to  the 
rest  of  i\w  same  side  of  the  head,  or  mav  become  diffused  all  over  the 
head.  Less  commonly  it  commences  on  lM)th  sidc»s  as  a  frontal  or 
occipital  pain.  Rarely,  it  ])ass(»s  down  the  back  of  the  neck  and  into 
the  arm.  Th(»  character  of  the  headache  is  tolerablv  imiform  in  the 
same  case*,  but  some  patients  have  several  varieties,  which  reappear  fn>m 
time  to  tini(»,  and  are  recognized  as  old  acquaintances.  The  headache 
lasts  from  one  or  two  hours  to  ten,  twenty,  or  forty,  and  may  subside 
abruptly  after  nausea  or  nausea  and  vomiting,  or  gradually  grow  less  and 
disiippcar.  During  the  height  of  the  headache  the  patients  usually  shun 
light  and  noise,  and  remain  as  (juietly  recumbent  as  possible.  Move- 
ment, such  as  rising  or  stooping,  intensifies  the  pain.  Tenderness  of 
the  scalp  or  nerve-trunks  is  unusual. 

In  most  cases  nmisea  appears  after  the  headache  develops  or  has 
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reached  its  height,  and  there  is  complete  anorexia.  Digestion  appears 
to  be  stopped,  as  unchanged  food  is  sometimes  vomited  many  hours  after 
its  ingestion. 

The  nausea  leads  to  vomiting  in  a  fair  proportion  of  the  cases,  and 
emesis  is  attended  by  much  retching  and  difficulty.  It  is  often  repeated 
and  protracted,  so  that  biliary  matter  may  finally  ap})oar  in  the  ejecta. 
Usually,  once  commenced,  it  is  provoked  by  swallowing  any  fluid,  or 
even  by  the  saliva,  which  is  commonly  apparently  increased  in  amount. 
Often  the  patient  is  cold,  pinched,  clammy,  and  suggests  the  collapse  of 
seasickness  or  choleraic  disturbance.  Frequently,  as  the  vomiting 
sul)sides,  a  feeling  of  great  relief  is  experienced,  the  headache  ceases, 
and  the  patient  falls  into  a  quiet  sleep  of  a  few  minutes  or  several 
hours,  from  which  he  arises  and  asks  for,  or  tolerates,  a  little  food. 

The  vasomotor  si/mptoms  are  interesting,  and  have  attracttKl  great 
attention.  Early  in  the  attack,  before  the  headache  has  appeared,  there 
is  frequently  pallor  or  mottling  of  the  face.  In  some  instiuices  a  vivid 
red  streak  in  the  middle  of  the  brow  or  a  one-sided  flush  invariablv 
appears.  The  pallor  is  succeeded  by  flushing,  in  some,  and  there  may 
be  general  profuse  perspiration.  Commonly,  the  extremities  are  cold 
during  the  severe  pain,  the  pulse  sharp  and  retarded.  Usually  the 
contracted  pupils  show  the  participation  of  the  cervical  symjmthetic. 
This  rarely  is  unilateral,  and  may  produce  retraction  of  the  eyeball. 
The  inhibited  digestion  may  be  due  to  a  similar  angiospastic  condition 
of  the  gastric  arterioles.  As  the  attack  declines,  the  surface  reddens, 
the  pulse  resumes  its  proper  rate,  the  pupils  relax,  the  pallor  disappears, 
and  in  rare  cases  some  puffiness  in  the  sciilp  has  l>een  noted.  Increased 
diuresis  may  follow.  In  the  intervals  the  patient  may  feel  perfectly 
well. 

Course. — Migraine  has  a  tendency  to  persist  for  many  yeai's,  when 
once  established.  Commonly,  in  women,  after  the  menopause,  it  sub- 
sides, and  it  disappears  in  men  at  a  corresponding  age.  The  attacks 
occur  with  more  or  less  regularity,  and  sometimes  with  remarkable 
periodicity.  Menstruation  may  provoke  it  monthly  in  women.  It 
sometimes  occurs  every  Sunday,  especially  in  men  who  change  their 
daily  routine  at  that  time.  Irregular  intervals  of  weeks  or  months 
may  intervene,  when  any  of  the  inciting  cimses  may  ])recipitate  it ;  but 
it  is  asually  noticeable  tliat  an  inciting  cause  or  condition,  acting  soon 
afler  an  attack,  fails  to  induce  an  immediate  recurrence.  It  is 
evident  that  the  attack  has  cleared  the  atmosphere  and  exhausted  the 
susceptibility.  In  certain  rare  instances  the  migrainous  attacks  have 
been  replaced  by  epileptic  seizures  presenting  the  same  premonitory 
features.  A  case  has  been  seen  pn^senting  migniine,  epilepsy,  and 
transitory  mania,  apparently  as  alternating  ec[uivalents.  The  premoni- 
tory hemiopia  in  a  case  reported  by  Noyes  became  permanent.  In 
advanced  years  the  migraine  may  be  replaced  by  labyrinthine  vertigo. 
After  many  attacks,  some  intellectual  impairment  has  been  noted. 
Granting  the  neuropathic  substratum  in  migraine,  the  association  or 
succession  of  other  neuroses  and  psychoses  is  surprising  only  by  its 
rarity. 
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Pathology. — In  the  absence  of  knowledge  regarding  the  morbid 
anatomy  of  migraine,  we  are  thn)wn  back  upon  theories  and  analogies. 
Attracted  by  the  vasomotor  symptoms,  many  attributed  the  migrainous 
attacks  to  disturbance  of  the  sympathetic.  This  is  a  clear  confusion  of 
eflTect  and  cause,  of  symptom  and  disease.  Taking  into  consideration 
the  cortical  features  manifest  in  sensory  disturbance,  hemiopia,  tingling, 
aphasia,  motor  loss,  crossed  hemicrania,  mental  features,  cardiac  and 
digestive  inhibition,  and  the  vasomotor  disturbance  itself,  there  can  be 
little  doubt  that  migraine  is  a  cerebral  disorder.  Its  resemblance  to 
epilepsy,  if  not  its  actual  relationship,^  points  to  the  same  conclusion. 
The  exact  nature  of  the  cortical  instability  is  for  the  future  to  reveal. 

Diagnosis. — The  diagnosis  of  migraine  depends  mainly  u|)on  its 
paroxysmal  and  recurrent  character  and  its  definite  clinical  features. 
The  sensory  premonitions  and  vasomotor  phenomena  are  very  significant 
when  present.  In  cases  presenting  migrainous  attacks  of  the  milder 
sorts,  it  is  difficult  to  be  sure  that  tlie  headache  is  not  due  to  some  ordi- 
nary cause,  until  its  repeated  recurrence  under  somewhat  similar  circum- 
stances declares  its  nature.  "Sick  headache"  is  almost  invariably 
migraine.  The  vesperal  headaches  of  syphUui,  and  the  quotidian  or 
tertian  headaches  of  vicdaria,  occur  with  greater  periodical  regularity 
and  with  much  shorter  intervals  than  the  attacks  of  migraine.  Both  lack 
the  nausea,  vasomotor  symptoms,  and  complete  recovery.  From  ])dii 
mal  the  diagnosis  may  often  offi^r  considerable  difficulty.  The  pre- 
monitory sensations  may  be  taken  for  an  aura,  but  their  prolonged  dura- 
tion is  unlike  the  momentary  warning  of  epilepsy.  Unconsciousness 
does  not  occur  in  migraine ;  it  is  the  most  constant  feature  of  epilejisy. 
Headache,  as  a  symptom  of  other  disease  developing  in  a  migrainous 
patii^nt,  may  be  overlooked  and  the  concurrent  malady  neglected.  The 
headaclies  of  Bright's  disease,  of  cerebral  tumor,  of  syphilis,  or  malaria 
may  be  wrongly  attributed  to  the  neurosis. 

Prognosis. — Migraine  is  usually  a  stubborn  and  persistent  malady. 
It  has  a  tendency  to  last  imtil  involutional  changes  in  the  organism 
commence,  when  it  frequently  spontaneously  subsides  by  a  gradual  in- 
crease of  the  intervals  between  the  attacks,  rather  than  by  a  lessening 
of  their  severity.  If  the  disease  is  of  short  duration,  and  some  remov- 
able cause  can  be  discoverwl,  the  prognosis  is  fairly  good.  In  older 
cns^QS  the  attacks  can  usually  be  rendered  less  freijuent  and  often  aborted 
if  the  patient  is  watchful  and  persists  in  treatmeiit. 

Treatment. — Unless  the  condition  or  agent  provocative  of  the 
attacks  can  be  discovered  and  removed,  there  is  little  likelih(KKl  of  fully 
successful  management.  To  this  end  all  sources  of  peripheral  irritation 
and  auto-intoxication  must  be  carefully  investigated.  Eye-strain,  im- 
proper diet,  excesses,  or  bad  habits  of  any  sort  must  be  corrected.  In 
some  migrainous  ])atients  any  relative  excess  of  nitrogenous  food  is  sure 
to  induce  an  attack.  As  a  nile,  for  these  patients  an  abundance  of  out- 
door air,  fr(H»  cutaneous  and  intestinal  excretion,  and  an  unstimulating 
diet  are  indicat<»d.     A  tablet  of  j}^^  of  a  grain  of  nitroglyccTin,  allowtKl 

>  Wilfred  Hiirris,  **  Trmsieiit  Hemiopias,"  **Bnuu,'»  1897. 
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to  dissolve  in  the  mouth,  and  taken  at  the  earliest  premonition,  will 
sometimes  abort  an  attack.  Caftein  has  a  similar  effiict  with  some 
patients.  Others,  by  taking  a  large  dose  of  bromid  and  lying  down, 
occasionally  escape.  Others,  again,  by  inducing  emesis,  or  by  washing 
out  the  stomach,  interrupt  the  |mroxysni.  When  the  attack  is  once  on, 
heat  or  cold  to  the  liead,  warmth  to  the  extremities,  and  a  mild  sinapism 
over  the  stamach  are  helpful.  A  dark,  quiet  room  is  usually  demanded. 
Morphin  will  control  the  jmin,  but  should,  if  possible,  l)e  avoidwl,  to 
prevent  setting  up  the  opium-habit. 

If  the  attacks  are  of  considerable  frequency, — say  one  or  two  a  week, — 
a  continuous  course  of  bromid,  as  in  epilepsy,  may  give  good  results. 
In  the  forms  marked  by  paretic  symptoms  of  onset — by  ophthalmoplegia, 
for  instance — ^the  bromid  treatment  is  of  the  greatest  value,  and  such 
cases  should  be  managed  much  as  cases  of  epilepsy  with  incomplete 
attacks. 


CHAPTER  IX. 
NEUROSES  FOLLOWING  TRAUMATISM. 

The  subject  of  neuroses  following  injuries  is  one  of  vast  imporfcince 
to  the  general  practitioner,  and  has  a  medi(;olegJil  side  of  much  interest. 
The  question  has  been  greatly  befogged  for  many  reasons.  The  first 
important  work  directing  attention  to  this  class  of  oases  was  the  publi- 
cation of  Erichsen  in  1871  on  "Spinal  Concussion,"  reprinted  in  1875. 
In  it  he  rejwrts  fifty-three  cases  resulting  from  injuries,  received  mainly 
upon  railways.  These  cases  present  all  manner  of  lesions,  alone  hav- 
ing in  common  the  negative  feature — absence  of  external  evidenoxi  of 
injury.  In  this  list  are  embraced  cases  of  fracture  of  the  dorsal  ver- 
tcbne,  hemorrliage  into  the  cord,  division  of  the  cord,  meningitis,  simple 
nervousness,  hysteria,  neurasthenia,  and  pretty  much  everything  else. 
Unfortunately,  "concussion  of  tlie  spine,"  as  set  forth  by  Erichsen, 
was  seized  upon  by  lawyers  as  the  basis  for  ])rosecuting  suits  for  damage 
against  corporations,  and  it  l)ecame  fixed  as  a  disease-entity  in  the  legiU 
and  medical  mind.  In  188.'J  Page,  a  railway  surgeon,  l)rought  out  a 
book  written  from  an  ex  parte  standpoint  to  counteract  the  contentions  of 
EriclLsen,  and  the  battle  raged  fiercely  from  both  sides  for  a  number  of 
years.  Subsequently,  in  Germany,  OpiH^iheim,  in  1889,  made  a  closer 
classification  between  orgjinic  injuries  and  those  not  marked  by  gross 
histological  changes,  and  proposed  the  term  "  traumatic  ncniroses  "  for 
the  latter.  About  the  same  time,  and  subsequently,  Charcot  taught  and 
demonstrated  that  the  nervous  symptoms  in  these  cases,  apart  from  those 
attributable  to  organic  lesions,  were  precisely  the  same  as  are  presented 
in  neurasthenia  and  hysteria. 

The  early  errors  of  Page  and  Erichsen  are  easily  understood  if  it  is 
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recollected  that  the  finer  anatomy  of  the  nerv^ous  system,  as  well  as  the 
physiology  of  the  cord,  was  but  little  known  in  their  time ;  that  the 
electrical  reactions  of  nerves  and  muscles  were  not  clearly  understood ; 
that  the  stigmata  of  hysteria  and  the  symptom-group  of  neurasthenia 
were  still  undeciphered.  Unfortunately,  there  was  a  tendency  to  dignify 
all  the  morbid  conditions  following  serious  injury  by  such  terms  as 
"  spinal  concussion/'  "  railway  spine,"  "  tmumatic  neurosis,'*  and 
"  Erichsen's  disease,''  without  any  attempt  to  distinguish  their  real 
significance  or  differentiate  among  them. 

It  must  be  evident  that  after  a  niilway  injury,  as  after  injuries 
occurring  under  any  other  circumstances,  three  classes  of  conditions  may 
arise:  (1)  All  sorts  of  injuries  of  a  surgical  character;  (2)  traumatic 
hysteria ;  and  (3)  traimiatic  neurasthenia.  Various  combinations  of 
these  three  may  result,  and  they  are  commonly  found  in  association. 
Surgical  conditions  and  neurasthenia  or  hysteroneurasthenia  may  be 
present,  or  neunisthenia  and  hysteria  may  alone  follow  concussions, 
injuries,  or  frights  attending  accidents,  especially  upon  the  railways.  It 
should  be  clearly  recognized  that  the  nervous  disturbances  marking 
neurasthenia  and  hysteria  are  likely  to  develoj)  in  proportion  to  the 
predisjM)sing  tendency  in  the  individual,  and  also  in  proportion  to  the 
amount  of  mental  shock  attending  the  accident.  In  railway  accidents 
the  element  of  fright  reaches  its  highest  development,  and  consequently 
there  is  a  preponderance  of  neurasthenia  and  hysteria,  or  their  combi- 
nations, in  persons  the  victims  of  such  accidents. 

In  the  consideration  of  a  case  in  which  physical  conditions  and 
nervous  symptoms  have  originated  from  injury,  it  is  necessarj'  to  look  at 
it  first  as  a  surgittd  case,  and  secondly  to  consider  it  as  a  nervous  case. 
Cranial  fracture,  cerebnd  hemorrhage,  focal  epilepsy,  or  traumatic 
insanity  may  follow  injuries  to  the  head.  Dislocations  and  fractures  of 
the  spine,  lacerations  and  hemorrhages  of  the  cord,  myelitis  and  menin- 
gitis, muscular  strains,  and  ligamentous  ruptun^s  may  follow  blows  and 
injuries  to  the  back,  either  directly  or  indirectly  applied.  Concussion, 
if  sufficiently  severe,  even  without  apparent  local  physical  injury,  may 
induce  hemorrhages  in  the  meninges  or  in  the  cerebrospinal  apparatus. 
Accidents  producing  such  injuries  may  at  the  sjune  time  so  disturb  the 
nervous  e<|uilibriun)  that  neurasthenia  is  develo|KHl  or  hysteria  is  pro- 
vokinl.  The  neurasthenia  of  traumatism,  or  of  fright  associated  with 
the  possibilities  of  traumatism,  is  exactly  the  sjime  as  neurasthenia 
arising  from  any  other  source.  Hysteria  associated  with  traumatism,  or 
conditions  associated  with  traumatism,  is  exactly  the  same  as  hvsteria 
oc(!urring  from  other  causes.  The  combinations  of  organic  with 
nervous  diseases  of  a  chanieter  not  yet  associated  with  known  organic 
changes  must  be  deci])hered  on  distinct  lines.  The  surgical  features 
have  their  own  prognosis ;  the  nervous  disonlers  have  their  proper  out- 
look, and  they  are  not  necessarily  related. 

Ciises  of  this  character  may  be  considerably  complicated  by  Uiigafion, 
In  exceptional  instances  there  is  dishonest  and  outright  simulation. 
More  frequently  the  anticipation  of  leg.d  proceedings,  the  numerous 
special  examinations,  the  suggestions  arising  from   attorneys  and  phy- 
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sicians,  and  the  very  natural  tendency  to  exaggeration  ser\'e  to  highly 
accentuate  the  subjective  side  of  the  clinical  picture.  Cor|x>rations  and 
their  legal  and  medical  officers  usually  look  upon  all  such  claimants  as 
dishonest,  and  by  their  bearing,  if  not  by  their  words,  antagonize  and 
aggravate  the  patients  who  come  to  take  an  almost  morbid,  spiteful 
pleasure  in  cultivating  their  aches  and  bo<lily  and  mental  distress. 
They  see  damages  in  every  symptom,  and  the  hopeful  exj)ectation  of 
pliysical  recovery  that  is  so  potent  for  good  is  completely  destroyed.  It 
not  infrequently  results  that,  upon  the  completion  of  litigation  and  the 
cessation  of  irritation  and  introspection,  prompt  improvement  takes 
place.  From  a  medical  standpoint,  it  is  always  better  that  an  inmiediate 
settlement  be  made. 

The  profession  should  recognize  that  traumatic  neurasthenia  and 
traumatic  hysteria  are  serious  and  disabling  conditions.  Every  case 
must  l)e  specialized  and  the  amount  of  disability  and  the  probability  of 
its  duration  must  be  estimated  from  all  the  facts. 


CHAPTER  X. 

TICS- 

Tic,  Maladie  des  tics,  Mimic  Spasm,  Habit  Spasm. — Recent 
French  writers,  following  Tourette,  make  a  shaqi  distinction  between  a 
tic  and  other  varieties  of  spasm.  After  them  a  tic  is  a  spasm  which  is 
identical  with  movements  of  volitional  intent  and  contains,  therefore,  a 
psychic  element  which  may  be  subconscious.  It  is  a  psychoneurosis. 
In  facial  tic  they  call  attention  to  the  winking  of  the  eye,  exactly  like  that 
which  excludes  a  flying  particle  of  dirt ;  to  the  movements  about  the 
mouth  and  nose,  analogous  with  those  produced  by  sensations  of  taste 
or  smell,  and  to  the  occitsional  functional  association  with  these  of  swal- 
lowing efforts,  laryngeal  motions,  the  production  of  sucking  or  smacking 
sounds,  of  grunting,  and  sometimes  of  artieulat<»  words,  usually  of  an 
indecent  character  (coprolalia).  A  fac^ial  appearance  that  is  ex[)ressive 
of  some  emotion,  as  of  grief,  pain,  fright,  or  joy,  may  be  repeiited  by 
the  tic.  Some  cases,  becoming  more  wide-spread,  involve  the  neck  and 
upper  extremity  so  that  attitudes  and  gestures  are  j)roduced  in  con- 
formity with  the  underlying  mental  idea.  These  facial  tics,  of  which 
blepharos|)asm  is  a  ty|)e  and  coprolalia  the  extreme  development,  are 
more  or  less  under  the  contn)l  of  the  patient,  who  can,  by  an  effort  of 
will,  do  considerable  to  repress  them.  After  such  repression  "  tiquers  " 
are  likely  to  feel  more  or  less  vague  disc^omfort  and  oft(Mi  yield  to  a 
regular  spasmodic  debauch,  which  seems  to  give  them  a  feeling  of  relief. 
During  sleep  this  spasm  completely  subsides.  Such  patients  frequently 
present  a  most  marked  neurotic  hereility,  and  sometimes  other  neuroses, 
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as  writers'  cramp  and  hysteria,  or  mental  and  moral  obliquities  are 
present. 

Ordinarily,  the  facial  tic  is  lightning-like  in  quickness,  and  is  re|K»ated 
with  the  greatest  nipidity  from  two  to  scores  of  times,  when  a  lull 
occurs  for  a  few  minutes,  or  perhaps  an  hour  of  (piietude  may  inter- 
vene. Any  excitement  or  embarrassment  pnmiptly  nn^aills  and  intensi- 
fies the  morbid  motions.  The  spasm  has  a  tendency  to  invade 
neighboring  muscles  of  associated  function,  and  frequently  becomes 
bilateral,  but  is  seldom  symmetrical.  Wliile,  ordinarily,  the  spasms 
are  purely  clonic,  they  may,  in  a  part  or  the  whole  of  their  distribution 
in  long-standing  cases,  pri^ent  tonic  featurc\s  of  greater  or  less  duration. 
In  some  instances  the  eyelids  are  so  firmly  closed  that  the  pressure  u|>on 
the  eyeball  is  |)ainful.  Rigidity  in  the  \\\^  is  complained  of  at  times  as 
a  feeling  of  stiffness,  and  the  action  of  the  zygomatics  and  buccinator 
may  keep  the  angle  of  the  mouth  persistently  retracted  and  elevated. 
The  neck  may  be  rigidly  held  in  a  given  position. 

Etiologry. — Youth  is  the  preferred  age  for  the  development  of  tics, 
but  adult  life  is  not  spared.  An  appreciation  of  the  mental  substratum 
of  tics  enables  one  to  compn^hend  something  of  their  genesis  and  in- 
tractjibility.  There  is  no  doubt  that  many  cases  of  blepharospasm 
originate*  in  some  irritation  of  the  ocular  apparatus  that  forces  the  attc»n- 
tion  of  the  jxitient  into  a  gr(K>ve  leading  to  a  mental  and  motor  habit. 
These  tics  have  for  long  been  well  called  habit  spasms.  The  term 
habit  chorea,  also  applitnl  to  them,  is  misleadiiig,  though  they  may  be 
grafted  upon  a  chon^a  as  a  secjuel  by  suggestion.  In  the  simie  way  a 
protracted  gri(»f,  (»hagrin,  or  (»cstatic  pleasure  may,  in  one  neurotically 
predis|H)sed,  furnish  the  subconscious  factor  for  an  expressional  tic, 
which  rcpHKluccs  exactly  the  faci<»s  of  the  underlying  idea,  made 
gn>tes(jue  by  its  unilateral  distribution.  The  thread  can  sometimes  Ik? 
followed  by  covering  the  sound  sid(»  of  the  face  and  trying  to  inter]>ret 
th(»  emotion  expresse<l  by  the  tic.  Sniffing,  swallowing,  and  phonation 
are  merely  the  manifestations  ot  fun(»tional  associati<m,  and  copmlalia  is 
but  the  voca/ization  of  the  imperative  concept  that  may  be  othenvise 
subconscious.  A  facial  spasm  is  sometimes  associatt^l  with  neuralgia  of 
the  fifth  nerve,  and  bears  the  distinctive  and  classical  name  of  tie  don- 
loureux,  but  a  tic  in  the  limited  sense  is  not  painful. 

Varieties. — Aside  from  the  habit  movements  of  idiocy  and  dementia, 
whic'li  constitiit(»  reversitmary  or  degenerate  tics,  m'c  may  enumenite 
blepharospasm,  facial  spasm,  spasnicMlic  torticollis,  mental  torticH)llis,  the 
latah  of  India,  the  myriachit  of  SilKTia,  the  jumpers  of  New  England 
and  Canada.^ 

In  mental  torticollis  ^  some  deviation  of  the  head  is  customarv  and 
is  spa«iniodically  maintained.  Onlinarily,  it  ceases  when  the  patient 
lies  down  or  it  can  be  controlled  by  a  slight  amount  of  manual  pressure 
upon  the  head  or  face. 

Jumpers  and  the  subjects  of  latah  and  myriachit  execute  any  one  of 

»  Jo8.  CoUins,  **Me(l.  News,"  Dee.  11,  1897. 

»  Bompairs,  *'Th^e  de  Paris,"  1894,  and  Brissaud,  **Le9on8,"  1895. 
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several  commands  or  suggestions  impulsively,  often  violently,  and  fre- 
quently against  their  apparent  will.  Thus,  upon  command,  they  may 
strike,  jump,  or  unclothe  themselves. 

Treatment. — In  all  cases  of  facial  tic,  aftx?r  general  measures,  we 
are  to  look  for  and  correct  any  peripheral  irritation  that  can  be  asso- 
ciated with  the  seventh  nerve.  This  is  particularly  the  case  in  the  dis- 
tribution of  the  sensory  portion  of  the  fifth,  but  irritation  arising  even 
at  a  distance,  as  in  the  intestines  or  pelvis,  may  maintain  the  tie,  and 
when  corrected  the  tic  may  subside.  Pressure  \\\\o\\  certain  points  in 
the  distribution  of  the  fifth,  first  described  by  Graefe,  often  checks  the 
tic.  The  most  usual  one  is  at  the  supraorbital  notch.  In  a  general 
way  they  correspond  to  the  tender  points  of  Vallcix  and  the  maxima 
of  Head.  We  should  always  and  repeatedly  search  for  them  carefully, 
going  over  the  neck,  shoulders,  and  upper  chest,  as  they  are  sometimes 
distantly  located.  By  exerting  pressure  uix)n  such  a  part,  the  tic  seems 
to  be  reflexly  inhibited,  and  the  habit  is  arrested,  at  lejist  temporarily. 
By  repeating  the  arrest  frequently  and  for  long  pericnls,  the  habit  may 
be  fully  broken.  In  the  same  way  the  use  of  fanidic  electricity  will 
occasionally  render  service.  For  this  purpose  the  nmscles  engaged  in 
the  tic  should  be  thrown  into  powerful  tonic  contractions  for  a  number 
of  minutes,  from  five  to  fifteen.  One  pole  taken  in  the  hand  and  the 
other  placed  over  the  stylomastoid  foramen,  or  on  the  particular  facial 
branch  indicated,  makes  a  suitable  armngement.  The  patient  may 
advisably  keep  a  battery  at  hand  and  use  it  as  often  as  the  tic  becomes 
marked.  It  for  the  time  being  ti^aches  the  mascle  a  steady  contraction 
and  perha])s  favorably  affects  the  mental  state  by  the  peri}>herally 
induced  suggestion.  At  any  rate  such  appli(»ation  is  often  followcHl  by 
temporary  marked  relief,  and,  in  fortunate  cases,  by  practical  cure. 

Finally,  nerve-stretching  may  be  employed.  If  thoroughly  clone,  it 
induces  paralysis  for  a  longer  or  shorter  time,  but,  unfortunately,  a 
restoration  of  motor  function  usuidly  is  marktnl  by  the  reappeanuiee  of 
the  tic,  for  which  the  irritation  in  the  healing  nervivtrunk  may  be 
responsible.  A  tendency  to  relapse  in  these  cases  is  markwl.  The 
deeper  the  mental  tare  and  the  more  pronounced  tlie  neurotic  back- 
ground, the  less  are  they  manageable.  It  is  not  imjwssible  that  sugges- 
tion, by  reaching  the  subconscious  element,  may  sometimes  yield  favor- 
able results. 

In  mental  toiiicoUis^  Feindal  ^  has  reported  good  results  by  massage 
and  exercises,  the  purpose*  of  which  was  to  build  up  the  patient's  sc4f- 
control  and  mental  stamina.  With  these  he  associated  encounigement 
(suggestion)  and  general  tonic  nu^asures.  It  is  only  by  attacking  the 
mental  element,  the  obsession,  that  the  psychoncurosis  can  be  manageil. 
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PART  VIII. 


SYMPTOMATIC  DISORDERS. 


There  are  a  number  of  symptomatic  disorders  very  commonly  met 
with  in  nervous  maladies  and  essentially  nervous  in  character  that 
nearly  reach  the  dignity  of  diseases.  Headache,  vertigo,  insomnia,  and 
neuralgia  are  the  most  important.  Headache  and  vertigo  have  been 
specifically  emphasized  whenever  they  had  a  special  relation  to  diseases 
of  the  nervous  apparatus,  and  can  be  easily  followed  from  the  index. 
Neuralgia  and  sleep  disorders  require  further  study. 


CHAPTER  I. 

NEURALGIA. 

Neuratxiia  (nerve  pain)  is  always  a  symptom.  Difficulty  arises 
from  the  fact  that  intense  neuralgic  affections  have  often  been  confused 
with  their  most  prominent  painful  symptoms.  Neuritis  and  neumlgia 
have  l>eeu  differentiated  only  in  recent  years.  Even  now  there  are  many 
who  fail  to  discriminate  between  trifacial,  brachial,  and  sciatic  neuri- 
tides,  and  neunilgias  of  similar  location.  It  also  apjwars  proven  that 
an  irritation  at  first  pnKlucing  neuralgia  may,  by  its  jK^rsistence,  set  up  a 
neuritis,  and  it  is  certainly  clear  that  neuralgia  is  one  of  the  symptoms 
of  neuritis.  The  distinction,  therefore,  is  not  always  easy.  Neuralgia 
may  be  an  expn\«^sion  of  disturbance  acting  (1)  locally,  or  (2)  systemi- 
willy,  or  (.3)  in  both  ways  at  once.  Neuralgias  may  be  visceral  or  pt^riph- 
eral,  and  many  visceral  diseases  have  their  corresi>onding  peripheral 
or  somatic  neuralgias.  In  this  relation  the  reader  is  referred  to  the 
section  on  Pain  and  the  Ref(»rr(Hl  Pains  of  Visceral  Disorders  as  outlined 
by  Head  (p.  55,  d  se(j).  Many  neuralgias — such  as  angina  i>ectoris  in 
eanliac  disease,  intercostal  neuralgia  in  gastrohepatic  disease,  testicular 
neuralgia  in  kidney  disease,  pleurodynia,  gastr<Klynia,  and  coccygodynia 
— ^are  very  clearly  symptomatic  and  sec»ondary.    There  are  certain  condi- 
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tions  favoring  the  appearance  of  neuralgia,  and  there  are  a  few  localized 
neuralgias  that  require  individual  consideration. 

Conditions  Favoring  Neuralgias. — Intense  neuralgic  conditions 
are  rare  in  early  life  and  in  old  age,  but  when  they  apj)ear  after  sixty, 
they  usually  have  an  irremediable  organic  basis  and  are  correspondingly 
intractable.  Women  suflTer  in  this  way  more  tlian  men.  In  some 
instances  there  is  a  marked  hereditary  tendency,  and,  as  a  rule,  the 
"nervous"  and  neurotic,  the  possessors  of  unstable  nerve-cells,  are 
most  prone  to  neuralgic  conditions.  This  shows  out  strongly  in  the 
clinical  histories  of  hysteria  and  neurasthenia.  Arthritism  in  its  broad- 
est sense  is  a  congener. 

The  inciting  causes  of  disturbance  nuirked  by  neuralgic  features  are 
very  numerous.  Any  impairment  of  health,  any  debilitating  influence, 
any  continuous  fatigue,  anemia,  emotion,  concussion,  may  be  symptom- 
atized  by  neuralgia.  Exposure  to  cold,  peripheral  local  irritations,  and 
any  cause  of  neuritis,  as  well  as  every  form  of  neuritis,  may  set  up 
neuralgic  pains.  Nearly  all  toxic  influences  may  induce  neuralgia. 
Those  toxic  causes  which  are  so  active  in  the  etiology  of  neuritis  may 
induce  neuralgic  pain.  Lead,  alcohol,  diabetes,  auto-intoxication,  mala- 
ria, and  acute  infections  may  all  have  neuralgic  symptoms.  The  root 
pain  of  tabes,  the  peripheral  pains  of  cortical  brain  disease,  and  the 
ner\^e  pains  of  neuromata  are  easily  understood. 

Characters  of  Neuralgic  Pains. — N<»uralgic  pains  are  commonly 
unilateral,  and  confined  to  the  distribution  of  a  part  or  the  whole  of  a 
single  nerve,  or  of  several  nerves.  The  pain  is  inconstant  and  usually 
paroxysmal,  with  complete  freedom  in  the  intervals,  or  with  only  a 
slight  ache  between  the  severe  pains.  They  are  usually  describe<l  as 
darting,  stabbing,  tearing,  ripping,  lightning-like,  as  if  shot,  and  by 
other  words  or  phrases  expressing  their  sudden,  instantaneous  character. 
They  may  be  repeated  rapidly  during  a  few  minutes,  or  occur  singly 
at  longer  intervals.  The  pain  is  loc*4ited  deeply  in  the  parts,  but  often 
is  attended  by  great  superficial  hypersensitiveness.  At  the  same  time 
deep  pressure  may  give  relief.  During  the  painful  attacks,  motion  of 
the  muscles  of  the  parts,  a  touch,  even  a  breath  of  air  in  severe  cases, 
may  renew  the  stabbing  pains.  Heat,  cold,  and  alcoholics  may  intensify 
or  diminish  the  pain  in  various  cases. 

Neuralgic  cases  during  the  pains  and  between  the  paroxysms 
usually  present  nerve  tenderness.  This  is  most  prominent  at  certain 
points  where  the  nerve  is  superficial,  overlies  bone,  or  is  in(»losed  by 
fascia  or  other  rigid  tissue.  They  corresjX)nd  to  the  "  maxima ''  of 
Head  and  constitute  the  *'  tender  points  "  of  Valleix. 

In  some  cases  the  pain  has  a  tendency  to  radiate  into  other  branches 
of  the  same  nerve  or  into  related  nerves.  In  the  same  way  irritation 
of  one  branch  of  a  nerve,  especially  of  the  trifacial,  induces  neuralgia 
in  another  division.  Neuralgic  pains  are  often  \qv\  fugaceous,  apjwar- 
ing  now  here,  now  there,  espinnally  when  arising  from  systemic  causes. 

The  associated  muscles  may  act  sjiasnuxlieally  in  the  pain  storms. 
This  is  rather  common  in  the  trifacial  form,  but  it  is  difficult  to  tell 
whether  the  grimace  is  volitional  or  not.     In  the  same  way  a  shaq) 
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leg  neuralgia  may  be  attended  by  a  drawing  up  of  the  limb,  and,  if  the 
pati(Mit  is  walking,  he  may  suddenly  fall. 

Very  often  the  parts  subj(»ct  to  neuralgia  show  vasomotor  disturl)- 
ance  and  trophie  ehang(»s.  The  vessels,  at  first  constricted,  usually 
dilat(%  and  flushing  follows.  Edema,  loc^l  sweating,  erythema,  saili- 
ness,  loss  of  hair,  blanching  of  the  hair,  herpc»s,  and  pigmentation  may 
attend  u]K)n  neuralgia  that  is  symptomatic  of  a  neuritis.  Ijocalizod 
hy|)ertn>})hy,  due  to  the  continued  congestive  features  of  neuralgia,  may 
be  enex)untered. 

Pathology. — The  mechanism  of  neuralgic  pains  has  l)een  a  fruitful 
theme  of  discussions,  into  which  we  necxi  not  enter.  The  following 
facts  indic4ite  the  interposition  of  the  spinal  ap])aratus  in  neuralgic 
pains:  (1)  The  pain  may  occupy  the  areas  related  to  several  spinal 
segments,  and  !iot  closely  follow  the  distribution  of  ner\'es.  In  shingles, 
for  instance,  the  herjx>tic  and  jiainful  area  on  the  upi)er  trunk  is  bounded 
by  horizontal  planes,  and  not  by  the  int(»rcostal  furrows ;  (2)  irritation 
of  one  branch  of  the  nerve  may  be  radiated  into  another,  which  it  could 
only  reach  by  way  of  the  nuclear  cells ;  (3)  the  pain  may  develop  exclu- 
sively in  another  region  than  the  one  irritated  ;  (4)  division  of  the  poste- 
rior nerve-root,  as  has  been  done,  es|)ecially  by  Abb6  and  others,  or 
se juration  of  the  afferent  iwth  anywhere  betwcHjn  the  cord  and  lesion, 
inmiciliately  stops  the  neuralgia ;  (5)  irritation  of  the  proximal  stumps 
of  a  divided  nerve  gives  rise  to  jmin  referred  to  the  ptTipherj'  to  which 
that  nerve  is  anatomic4illy  related.  This  is  seen  in  amputation  neuro- 
mata and  in  anesthesia  dolorosji. 

By  this  conception  we  are  able  to  understand  how  systemic  poison- 
ing, as  by  alcohol  or  malaria,  may  so  predispose  the  spinal  ganglia  that 
pain  is  (KH*asioned  by  a  peripheral  disturbance,  perhaps  insignificjint  in 
itself.  It  also  explains  the  ability  of  an  inteiise  or  protracted  |>eripheral 
irritation  to  set  up  localize<l  pain,  which  may  long  jwrsist  after  the  irri- 
tant condition  has  subsided. 

Varieties  of  Neuralgic  Pains. — An  enumeration  of  the  c<mmion 
varieties  of  n(»uralgic  pains  is  all  that  need  be  attempted.  They  are 
classifi(»d  (1)  as  to  hwation,  and  (2)  as  to  cause. 

Variiiirii  DepnidiiKj  upon  lA>o(if ion, — Trifacial,  cervico-occipital,  cer- 
vicobrachial,  brachial,  (lorso-intennistal,  intercx)stal,  lumlK>-al)dominal, 
spinal,  sacral,  coccygeal,  sciatic,  crural,  metatarsalgia,  etc.  Visceral 
forms  :  Pleurodynia,  angina  |)ectoris,  canlialgia,  gastralgia,  gastrodynia, 
hepatalgia,  enteralgia,  nephralgia,  ovaralgia,  testicular  neuralgia,  etc. 

VaridifH  Depniding  on  (hum  or  AHsociation, — Epileptiform  neu- 
ralgia, really  a  neuralgic  facial  tic ;  rt»flex  sympathetic  neuralgia,  one  in 
which  the  ])ain  appears  at  a  distance  from  its  irritant  source  ;  traumatic 
neuralgias,  really  traumatic  neuritis ;  occupation  neuralgias,  a  jiart  of 
(K»cu|)ation  or  fatigue  neuroses ;  herpetic  neuralgias,  the  neuralgic  jMiins 
att<'nding  zoster  ;  hysterie^d  neuralgias,  really  stigmata  of  the  neumsis  ; 
rheumatic,  gouty,  diabetic,  anemic,  and  malarial  neuralgias,  associati^d 
with,  and  often  (hu»  to,  the  respective  systemic  states ;  syphilitic  n(»u- 
ralgia,  very  rare,  and  due  to  the  syphilitic  cachexia.  Pains  in  syphilis 
are  ordinarily  due  to  neoplastic  infiltration  of  the  nerves  and  other  tis- 
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sues ;  degeneration  neuralgia  appears  in  the  aged,  and  is  due  to  involu- 
tional changes  in  the  organism. 

Trifckcial  Neuralgria. — Of  all  varieties  of  neuralgia,  that  occurring 
in  the  trifacial  is  the  most  important.  It  often  is  extremely  persistent 
and  intractable.  The  constant  exposure  of  the  fifth  pair  in  the  face  and 
nasopharynx  to  injury  and  infection  of  the  periphery,  the  course  trav- 
ersed by  the  nerve  through  bony  channels  and  over  resisting  struc- 
tures, and  its  very  extensive  distribution  territory,  lay  it  esi)ecially  liable 
to  irritating  and  traumatic  conditions.  Its  association  with  other  cranial 
nerves  sometimes  causes  it  to  be  reflexly  aifccted,  as  from  the  motor 
oculi  and  pneumogastric.  It  is  affected  about  equally  often  on  either 
side,  and  very  rarely  bilaterally.  Exceptionally,  all  three  branches  are 
painful,  but  more  commonly  the  neuralgia  is  confined  to  one  or  two  of 
them. 

When  the  first  branch  is  affected,  the  pain  is  supraorbital,  radiating 
from  the  supraorbital  foramen  over  the  corres|K)nding  side  of  the  brow, 
or  even  to  the  vertex.  The  eyeball  is  frequently  tender,  or  may  be  the 
seat  of  neuralgic  pains.  Tender  points  are  usually  found  at  the  notch, 
on  the  upper  lid,  and  over  the  lower  margin  of  the  niisal  bone.  When 
the  second  division  is  affected,  the  pain  is  located  over  the  cheek,  between 
the  orbit  and  the  mouth,  spreading  onto  the  wing  of  the  nose.  The 
tender  points  are  at  the  lower  border  of  the  nasal  bone,  over  the  malar 
prominence,  at  the  infraorbital  foramen,  on  the  gum  above  the  canine 
toothy  and  sometimes  on  the  hard  palate.  In  neuralgia  of  the  t/iird 
division,  pain  traverses  the  lower  jaw  and  tongue  and  the  overlying  |)or- 
tion  of  the  face,  extending,  by  the  auricular  bmnches,  to  the  zygomatic, 
and  even  to  the  parietal  region.  The  tender  points  are  over  the  inferior 
dental  foramen,  in  the  temple,  and  in  the  parietal  regions. 

The  pain  is  usually  intense,  lancinating,  shock-like,  and  may  cause 
the  most  excruciating  torture.  The  attacks,  if  at  all  severe,  usually 
cause  vasomotor  and  secretory  disturbance.  Lacrimation,  salivation, 
and  mucous  discharge  from  the  nose  may  be  encountered.  The  brow,  or 
lip,  or  tongue,  or  the  entire  side  of  the  face,  may  be  swollen  and  edem- 
atous. The  hyperalgesia  is  ofl«n  intense,  so  that  wiping  the  nose  or 
eye,  taking  liquids  into  the  mouth,  and  mastication  are  attended  by 
great  suffering,  and  often  provoke  a  re|>etition  of  the  neuralgic  })ains. 
Herpes  possibly  only  occurs  when  histological  changes  in  the  nerve  or 
its  nucleus  have  taken  place. 

The  neuralgias  of  the  brachial,  intercostal,  and  sciati(!  n(Tves  are 
oftien  intense,  and  present  similar  tender  }K)ints  and  superficial  hyjxjr- 
algesia.     The  location  of  both  have  l)een  describetl  on  page  55,  ct  setj. 

Treatment. — The  treatment  of  a  symptom  is  necessivrily  the  treat- 
ment of  the  underlying  disease.  Locjil  and  constitutional  c(mditions 
capable  of  determining  neuralgic  pains  must  be  carefully  sought,  and 
local  conditions  capable  of  producing  ncunilgia  at  a  distance  must  not 
be  overlooked.  In  order  to  specialize  the  matter  we  may  consider  the 
treatment  of  trifacial  neuralgia  in  detail.  With  pi-oper  variations  the 
same  considerations  and  measures  apply  to  other  neuralgias. 

Treatment  of  Trifacial  Neuralgia. — In  the  treatment  of  a  tri- 
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facial  neuralgia  a  careful  search  for  local  irritation  is  first  to  be  made. 
If  the  pain  is  intense  and  the  hyix^ralgesia  severe,  the  use  of  morphin 
or  cocain  may  be  reijuired  to  make  the  examination.  This  should  com- 
mence at  the  vertex.  The  scalp  and  brow  should  be  carefully  palpate<l, 
the  orbit  investigated,  the  eye  examined  for  refractive  ernirs,  local 
inflammation,  and  glaucoma.  The  nasal  fossee,  the  antra,  the  naso- 
pharynx, the  mouth,  and  es|K»cially  the  jaws,  must  be  thoroughly 
scrutinized.  It  is  useless  to  sjicrifice  teeth  unless  a  competent  dentist 
finds  them  diseased.  As  a  rule,  a  careful  dental  overhauling  is  a 
necessary  measure  in  protracted  cases,  even  where  the  pain  is  not 
hxxited  in  the  dentid  branches. 

The  genend  syst(»mic  stati'  is  of  equal  importance.  The  facial  neu- 
ralgias of  infeeti(ms,  grip,  malaria,  and  eye-strain  commonly  involve 
the  ()])hthalmic  division.  Dental  and  maxillary  disease  is  most  com- 
mon in  the  middle  branch.  Anemias,  caehe(;tic  states,  and  conditions 
of  auto-intoxieation  from  the  kidneys,  stomach,  or  intestines,  must  be 
correet(*d.  Neoplasms  in  the  cnmial  cavity,  or  facial  fossae  and  antra, 
may  impinge  ujK)n  the  nerve  and  set  up  neuralgic  pains. 

In  the  managtMuent  of  these  cases  it  is  usually  necessary  to  maintain 
eomj)lete  rest.  Many  cases,  otherwise  rcibellious,  improve  very  rapidly 
under  the  Mitchell  rest  system.  Food  must  usually  be  taken  in  a  liquid 
form,  and  in  very  severe  cases  the  nasal  tube  must  be  employed.  Masti- 
cation onlinarily  provokes  the  pains.  Directed  against  the  pain  we  have 
in  malarial  cases  to  employ  large  doses  of  quinin,  or  Warburg's  tinc- 
ture, or  both,  for  several  days,  and  follow  them  with  arsenic,  in)n,  and 
quinin  in  nKnlerate  doses  for  weeks.  The  purpose  is  to  cinehonize  the 
{Mitient  and  maintain  a  saturation  of  the  blocxl  with  quinin.  A  prei«ra- 
tory  calomel  purge  is  of  im])ortance.  In  other  cases  we  have  to  resort 
to  s(»(latives,  and  are  usually  reduced  finally  to  the  use  of  morphin.  The 
relial)le  a(*(>nitia  of  Ducjuesnel,  in  doses  of -g^  of  a  grain,  several  tinu»s 
a  day,  is  sometimes  of  great  service,  and  may  be  increased  if  well  bonie. 
Slight  numbness  of  the  lips,  tongue,  and  fingers  may  be  exjK»cted,  and 
this  amount  of  action  cjin  not  safely  be  exceedt^il.  Cocain,  by  loail 
hypodermatic  administration  or  anodal  diflusion,  is  not  reliable,  and  often 
a(^ts  badly.  Morphin  should  only  be  given  by  the  physician  or  a  coni- 
j)(»tent  iHirs(».  It  is  well  if  the  patient  am  be  kept  in  ignorance  of  the 
nature  of  tlu*  drug,  owing  to  the  tendency  whi(^h  is  esjXH^ially  strong 
in  these  neurotic  crises  to  the  acquirement  of  the  opium-habit.  The 
use  of  electricity  is  more  often  disap|K)inting  than  otherwise.  The  i)osi- 
tive  pole  to  the  tender  area,  with  three  to  ten  milliamiKTes  uninterrupted 
current  for  ten  minutes,  sometimes  allays  the  pain.  The  current  should 
commence  from  zero,  slowly  increase  until  f(»lt  as  "  warm,"  and  finally 
decrease  in  the  same  way,  without  shock.  The  use  of  strychnin  hypo- 
dermaticjilly  in  large,  rejwated,  and  increasing  doses,  the  j>atient  l>eing 
meanwhile  confined  to  bed  and  carefully  fed,  as  advcxjatinl  by  Dana,  is 
a  promising  line  of  treatment.  Commencing  with  -^^  of  a  grain  every 
four  hours,  doses  of  |-  of  a  grain  are  sometimes  well  tolerated.  It  is  well 
to  emj)loy  general  massage  at  the  siime  time,  and,  as  the  jmin  subsides, 
massage  and  vibrations  to  the  tender  area  and  sensitive  points  may  be 
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added  with  advantage.  As  a  last  resort,  operation  niay  be  advised,  but 
only  when  a  careful,  intelligent,  and  persistent  use  of  general  and  spe- 
cial measures  lias  failed,  or  there  is  evidence  of  organic  clianges  in  the 
nerve  or  nuclcu  There  are  three  general  varieties  of  operations  u[x)n 
the  trifacial :  (1)  Those  for  the  puri)ose  of  section,  exscction,  stretching, 
divulsing,  or  twisting  out  the  various  branches  at  some  point  below  the 
floor  of  the  skull ;  (2)  those  directed  to  enucleation  of  the  trifacial  gan- 
glion ;  (3)  division  of  the  sensory  root  of  the  fifth  above  the  ganglion. 
Operations  upon  the  ganglion  are  very  difficult  and  dangerous.  Fre- 
quently, the  eye  on  the  same  side  has  been  lost,  and  complete  enuclea- 
tion of  the  ganglion  is  practically  a  physical  impossibility.  The 
o[iepation  of  Horsley,  in  wliich  the  skull  is  o[Kmed  and  the  sensory  root 
divided  beneath  the  pons,  is  much  less  mutilating  and  disfiguring,  but 
seems  to  be  attended  by  danger  to  life,  and  requires  extraonlinary  sur- 
gical skill.  Operations  on  the  branches  l)elow  the  ganglion  usually 
give  temporary  freedom  from  pjiin,  but  relapses  are  common  in  the 
siime  or  in  adjoining  branches.  (For  details  the  student  is  referrwl  to 
surgical  works.)  Fortunately,  with  proi>er  systemic  and  local  treatment 
these  severe  operations  are  very  rarely  demanded.  As  the  slighter  ones 
of  neurectomy,  etc.,  occasionally  give  permanent  relief,  they  should  l)e 
tried  first 


CHAPTER  II. 
DBORDEl^  OF  SLEEP. 

The  disorders  and  disturbances  of  sleep,  while  mainly  symptomatic, 
in  some  instances  reach  an  important  development  and  almost  attain  the 
dignity  of  a  disease.  Sleep  may  be  defiiunl  as  a  recurring,  necessary 
state  of  lessened  mascular,  mental,  and  organic  activity,  attended  by 
comparative  unconsciousness  of  surmundings.  No  physical  or  mental 
function  is  absolutely  abeyant.  Respiration,  circulation,  metiibolism, 
catabolism,  muscular  movements,  and  dreanis  demonstrate  the  persist- 
ence of  functional  activities.  Entirely  dreamless  sleep  probably  does 
not  occur.  Sleep,  therefore,  is  a  com|K>site  which  may  be  variously 
disintegrated.  Sleei>- walking,  talking  in  the  sleep,  nightmare,  night- 
terrors,  and  nocturnal  enuresis  may  be  considered  as  localized  or  partial 
sleeplessneas.  In  somnambulism  the  motor  apparatus  is  awake,  as  it  is  in 
night-terrors.  In  enuresis  we  have  a  somnambulism  of  the  lumbar  cord, 
to  adopt  a  term  from  the  French.  Of  the  physiology  of  sleep,  though 
it  is  more  necessar}'  to  life  than  food,  we  know  comparatively  little. 

Physical  Features  of  Sleep. — In  sleep  there  is  muacular  relaxation. 
The  lids  are  lowered  over  the  upturned  eyeballs ;  the  expression  is  one 
of  rei>ose.  Respiration  is  slower  and  less  deep.  Mosso  states  that  the 
amount  of  air  inspired  by  a  normal  man  during  sleep  is  onc^sev(»ntli 
of  that  used  during  similar  peri(xls  of  quiet  wakefulness.  Breathing 
b  distinctly  thoracic   in  character,  the  diaphragm  acting  but  slightly ; 
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inspiration  is  more  prolonged  and  the  respiratory  pause  is  absent.  There 
ia  a  (loorcnae  in  carbonic  acid  elimination  and  an  increase  in  the  absorp- 
tion of  oxygen.  The  fintdaiion  presents  inij>ortant  modifications.  The 
pulse  is  lesii  rapid.  The  superficies  uf  the  body  has  an  increased  vascu- 
larity and  is  often  reddened  ;  there  is  lowered  arterial  pressure  and  a 
smaller  central  circulation.  ^  The  brain  is  comiwratively  anemic.  The 
arterial  clianges  take  place  in  a  precise  way,  increai^ing  with  some 
rapidity  during  the  first  hour,  maintaining  a  maximum  for  an  hour  or 
two,  and  then  gradually  decreasing  to  the  waking  moment.  Such 
curves  have  been  shown  by  the  plethysmograph  and  correspond  fairly 
well  to  those  indicating  the  depth  of  sleep  as  demonstrated  by  Kohl- 
sctiutter  and  others.  In  accordance  with  universal  exj>eriencc,  tlie  first 
few  hours  of  sleep  are,  therefore,  most  jtrotound,  refreshing,  and  valu- 
able. The  thorax  and  limb^i  actually  increase  in  size  during  sleep, 
owing  to  the  circulatory  conditions ;  and  we  readily  comprehend  the 
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tncreaxed  (uiimty  nf  Uie  xfo'n,  the  tendency  to  night-ttweab;  and  the  ease 
with  which  one  is  chilled  during  sleep.  Ijonibard,  R^isenbaeh,  and 
others  have  olwierved  that  tlie  muscle  reflexes  are  exaggtirated  just  liefore 
and  during  the  early  momenta  of  sleep,  but  gradually  subside,  and  the 
knee-jerk  may  even  diBapi)ear.  Slight  distnrhanceo  tending  to  awaken 
the  individual  an-  att<'nde<l  hy  a  corres]M)nding  increase  in  the  reflex 
activity  and  the  centml  circulation.  We  are  all  familiar  with  sudden 
Btartings  when  drop]»ing  off  to  slee|)— a  manifestation  of  the  increased 
reflex  excitability,  oon.itituting  one  of  the  epi|)henomena  of  sleep. 
The  pupitu  are  contracted  in  proportion  to  the  profoundness  of  the  sleep. 
Requirements  for  Sleep. — Individuals  var>-  greatly  in  the  amount 
of  sleep  required,  and  at  difloreiit  ages  there  are  different  needs.  While 
somi^  few  adultH  find  four  or  five  hours  suiflcient,  the  great  majority 

*  Howell,  "JouT.  of  Bxperimeatal  Med.,"  1B07. 
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demand  eight  or  ten.  There  are  also  teiu|)eraniental  diflTerences  and 
manv  variations,  the  result  of  habit  and  circumstances.  Crichton  Brown 
says  that  at  four  years  twelve  hours'  sleep  an*  neeik^d  ;  at  fourteen  years, 
ten  hours ;  at  seventeen,  nine  and  one-lialf  hours ;  then  ^qwqw  or  eight 
hours  during  adult  life.  In  okl  age  continuous  slee[)  is  rare,  and  the 
requirement  is  less ;  but  frequent  naps  and  dozing,  by  day  as  well  as  at 
night,  maintain  a  fair  average.  Infants  may  sleep  most  of  the  twenty- 
four  hours.  More  sleep  is  required  in  cold  than  in  temperate  or  warm 
countries. 

Conditions  Favoring  Sleep. — A  cool,  dark,  quiet,  well-ventilated 
room,  a  comfortable  bed,  and  adequate,  not  <»xcessive,  covering,  are 
conducive  to  sleep.  A  preparatory  [>eriod  of  sleepiness  is  natural,  and, 
in  cases  of  insomnia,  must  be  cultivated.  Active  emotions,  mental 
worries,  intense  thought,  cold  extremities,  or  a  chilled  skin  defeat  the 
rearrangement  of  the  circulation,  on  which  so  much  depends.  No 
physical  function  is  so  readily  disturbed  as  sleep.  If  a  person  is 
awakened  at  an  unusual  hour  several  nights  in  succession,  he  tends  to 
establish  a  habit  of  awakening  at  that  hour.  Habit  is  all-powerful, 
both  for  good  and  evil,  in  this  matter.  Regular  hours  for  retiring  and 
awaking  are  most  important.  The  use  of  hypnotics  to  put  patients  to 
sleep  regidarly  for  a  few  nights  do  good  mainly  by  reestablishing  the 
natural  initiative. 

Disturbances  of  sleep  are  (1)  those  presenting  a  deficiency,  and 
(2)  tliose  marked  by  a  morbid  increase  of  sleep. 
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Insomnia. — Insomnia  is  a  symptomatic  condition,  marked  by  more 
or  less  inability  to  sleep  the  individuaPs  usual  required  length  of  time. 

Etiologry* — The  causes  of  sleeplessness  are  numerous.  Practically, 
every  deviation  from  health  is  marked  by  disturbance  of  sleep ;  but  in 
many  instances,  <mce  a  bad  sleep  habit  is  established,  it  tends  to  persist, 
and  may  be  the  chief  complaint  of  the  |>aticnt.  Many  persons  are  heredi- 
tarily poor  slee|)ers.  In  such  instances  every  trivial  sound  or  unusual 
circumstance — a  light,  an  odor,  ajar,  or  even  the  discontinuance  of  a  cus- 
tomary noise  or  light — may  arouse  them.  Hung(»r,  over-fe(»ding,  indi- 
gestion, constipation,  intestinal  worms,  lithemia,  uremia,  various  drugs, 
tea,  coifee,  tobacco,  alcoholism,  fevers  of  all  sorts,  malaria,  syphilis, 
lead-poisoning,  cerebral  hy|>eremia  or  anemia,  as  from  c»ardiac  disease 
or  diathetic  states,  psychic  disturbances,  discomfort,  pain,  neurasthenia, 
grief,  worry,  old  age,  mental  preoccupation,  and  intense  study  are  among 
the  principal  inciting  cjiuses  of  sleeplessness. 

Symptoms. — Some  patients  readily  fall  asleep,  but  shortly  awake, 
and  are  then  sleepless  the  balance  of  the  night,  or  merely  secure  fitful 
periods  of  sleep.  Others  si)end  several  hours  getting  to  sleep,  and  may 
then  rest  fairly  well.  Still  others  complain  of  broken  sleep,  the  night 
being  passed  in  intervals  of  sleep  and  wakefulness,  which  may  be  quite 
uniform  in  a  given  instance.  As  a  rule,  patients  troubled  with  insomnia 
38 
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are  disposed  to  exaggerate  the  amount  of  sleeplessness,  and  it  is  a  common 
ex[)erience  to  find  such  patients  sleeping  soundly  at  times,  or  even  for 
much  of  the  night,  if  they  are  put  under  watch.  Much  loss  of  sleep 
manifests  itself  in  a  haggard,  weary  air,  and  in  lessened  muscular  and 
mental  force.  Appetite,  digestion,  energy,  courage,  and  good  nature 
are  diminished.  The  [latient  loses  weight,  and,  in  cases  of  absolute 
sleeplessness,  the  loss  may  equal  that  due  to  deprivation  of  f(K)d.  The 
eyes  lose  their  clearness  and  look  dull,  and  the  sclerotic  may  be  con- 
gested. The  tongue  is  coated,  constipation  may  be  present,  and  the 
entire  organism  is  deranged. 

Treatment. — ^The  treatment  of  the  symptom  insomnia  implies  the 
management  of  the  basic  condition  of  which  it  is  a  manifestation.  All 
hereditary,  digestive,  toxic,  circulatory,  nervous,  and  reflex  causes  must 
be  systematically  investigated.  The  examination  of  a  patient  complain- 
ing of  insomnia  omits  nothing.  Very  frequently,  modes  of  living,  and 
especially  bad  slee|)-habits,  must  be  corrected  before  any  improvement 
is  seinired.  The  physical  state  often  requires  to  be  thoroughly  well 
reestablished  by  baths,  pro[)er  diet,  exercises,  and  good  hygiene.  Atten- 
tion at  once  falls  u|K)n  the  conditions  favoring  sleep,  as  previously  outlined. 
The  patient  must  be  instructed  in  the  importance  of  these  minutiie,  and 
not  ex|)ect  to  secure  complete  relief  by  a  few  doses  of  medicine.  As 
adjuvants,  a  warm  bath,  taken  quietly  at  bedtime,  not  followed  by 
stimulating  frictions,  is  conducive  to  sleep,  A  cold  pack  or  an  alcohol 
rub  acts  well  in  some  cases.  The  stomach  should  not  be  empty.  A 
glass  of  hot  milk,  or  milk  and  water,  or  malted  milk,  or  hot  lemonade, 
or  even  of  hot  water,  acts  beneficially  in  decongesting  the  head  in  cases 
not  anemic.  With  the  hot  bath  it  favors  the  dilatati(m  of  the  cutaneous 
vessels,  and  establishes  the  circulator}'  conditions  found  in  natund  sleep. 
In  the  same  way  a  pint  of  beer  not  only  starts  the  abdominal  organs, 
but  flushes  the  skin.  Large  doses  of  whisky  are  never  advisable, 
although  sometimes  efficient  fi)r  a  night  or  two.  Anemic  cases  require 
cardiac  stimulants  and  blood-makers. 

Any  drug  that  sufficiently  masters  the  organism  to  produce  sleep  is 
a  dangerous  remedy,  and  should  l>e  used  with  circumspection,  and  only 
as  a  last  resort.  Of  all  the  hypnotics,  chloral  alone  is  uniformly  reli- 
able. In  cases  attendtnl  with  much  nervousness  it  is  <lecidedlv  assisted 
by  the  addition  of  sodium  bromid  in  equal  amount.  The  administration 
of  hypnotics  should  be  done  with  a  definite  purpose.  It  is  important  to 
exhibit  whichever  one  is  selected  at  such  time  that  its  systemic  effect 
may  l)e  op(»rative  when  the  sleeplessness  is  due.  In  cases  exjxTiencing 
difficulty  in  getting  to  sleep  chloral  may  be  given  thirty  minutes  before 
retiring.  Oises  awakening  at  one  or  two  o'clock  may  be  given  trional, 
in  dry  powder,  at  bedtime,  as  its  action  is  liable  to  be  delayed  for  a  few 
hours.  A  suffi(;ieiit  dose  should  be  used  to  have  a  decided  effect,  repeated 
several  nights,  if  its  action  meets  the  requirements,  and  then  discontinued. 
If  the  underlying  C4uise  has  l)ei'n  corrected,  the  proi)er  routine  wmU  there- 
by be  reestablished  in  a  few  nights.  Finally,  some  cases  only  yield  after 
a  complete  change  of  scene.  An  ocean  or  lake  voyage  is  especially 
valuable,  as  it  is  devoid  of  exhausting  excitement  and  sight-seeing. 
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Sonmambulism. — ^In  sleep-walkiug  the  individual  acts  his  part  of 
a  dream.  The  motor  apparatus  is  awake  and  responsive  to  the  mind. 
It  is  sleep  with  motor  automatic  activity,  and  presents  a  peculiar 
increase  of  the  subjective  powers  of  the  affected  person.  There  is 
often  great  keenness  of  touch  and  analgesia  combined.  The  special 
senses  may  be  active  or  not,  but  the  patient  only  takes  cognizance  of 
those  things  which  pertain  to  Uie  dream-story.  Usually,  the  pupils  do 
not  respond  to  light,  and  the  face  has  a  blank,  apathetic  appearance. 
The  eyes  may  be  open  or  closed.  The  sleep-walker  has  no  subsequent 
waking  recollection  of  his  somnambulistic  acts ;  but  these  may  be 
revived  or  repeated  in  a  subsequent  attack.  Talking  in  the  sleep  is  a 
minor  degree  of  somnambulism,  and  the  state  of  double-consciousness 
may  be  considered  as  its  largest  development. 

Somnambulism  may  ordinarily  be  considered  as  a  neurotic  stigma, ' 
and  is  commonly  encountered  in  those  of  a  neuropathic  heredity. 
Puberty  is  the  ordinary  age  for  its  appearance,  and  both  sexes  are  then 
about  equally  affected.  Later  in  life  there  are  more  female  than  male 
cases.  The  individual  attack  is  often  traceable  to  some  mental  prece- 
dent condition.  Even  the  suggestion  of  sleep-walking,  in  the  discus- 
sion of  the  subject,  has  led  to  its  appearance.  In  other  cases  the 
patient  carries  out  in  sleep  the  line  of  action  on  which  he  had  been 
intent  before  retiring.  In  most  cases  presenting  repeated  attacks  there 
is  a  similarity  of  action  in  all  of  them,  or  one  attack  may  continue  the 
action  of  its  predecessor. 

The  treatment  of  the  condition  should  be  broad  enough  to  cover  the 
neuropathic  make-up  of  the  patient,  and  is  most  successful  in  proportion 
as  it  is  directed  to  the  mental  element  in  the  disturbance.  If  the 
patient  takes  with  him  to  bed  a  firm  intention  not  to  walk,  it  is  often 
sufficient  to  inhibit  the  attack.  In  nervous  subjects  of  impaired  self- 
control  a  vigorous  suggestion,  that  will  be  operative  during  sleep,  must 
be  implanted.  This,  in  children,  may  be  accomplished  by  a  system  of 
rewards  or  deprivations,  by  a  cold  spinal  douche  at  bedtime,  associated 
with  the  suggestion  that  it  is  to  prevent  walking  during  the  night,  or 
by  an  emphatic  admonition  from  a  resp(»cted  source.  The  individual 
attack  may  be  brought  to  an  end  by  a  dash  of  cold  water,  or  a  sharp 
puff  of  breath  in  the  face,  or  by  firm  pressure  over  the  supraorbital 
foramina.  So  rude  a  shock  may  be  curative,  but  in  highly  nervous 
children  is  to  be  used  with  caution.  In  adult  cases,  with  frequently 
repeated  attacks,  any  plan  of  treatment  is  likely  to  fail,  and  in  some 
instances  nightly  precautions  are  necessary  to  guard  against  accidents. 

Dreams. — Dreaming  is  perfectly  physiological.  As  alreaxly  stated, 
it  is  probable  that  dreamless  sleep  does  not  occur.  Only  those  dreams, 
however,  are  remembered  that  are  particularly  vivid  or  occur  during 
light  sleep,  the  ordinary  condition  after  the  third  hour.  In  numerous 
experiments  it  has  been  found  that  sleepers,  suddenly  and  unexpectedly 
aroused,  can  always  give  an  account  of  the  internipte<l  dream.  Dreams, 
however,  have  a  considerable  mediciil  importiuice.  In  lowered  nervous 
or  physical  states  the  sleep  is  not  profound,  and  the  patient  complains  of 
dreaming  constantly.     The  nature  of  the  dreams  has  a  general  relation 
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to  the  physical  and  mental  status.  Only  the  well  have  contented,  happy 
dreams.  Neurasthenics,  hysterics,  and  melaneholiacs  are  tormented  by 
troubled  dreams  of  an  unhappy,  depressing  character.  Neurasthenics 
and  hysterics  are  prone  to  have  some  particular,  formulated  dream  that 
occurs  several  times  in  a  night  or  on  different  nights.  The  influence  of 
a  terrifying  dream  in  hysteria  may  equal  a  severe  mental  shock  in  the 
waking  moments,  and  may  be  the  basis  of  a  hysterical,  fixed  idea,  leading 
to  paralysis,  anesthesia,  contracture,  or  assertion  of  attempts  upon 
chastity  (Janet). 

In  some  nervous  conditions  the  dream  state  is  projected  into  the 
w^aking  state  for  a  few  moments,  or  for  a  longer  time.  .  In  hysteria  the 
features  of  the  dream  may  then  persist  for  an  hour  or  more,  constituting 
a  delirious  accident.  It  is  a  sort  of  somnambulism,  but  with  greater 
mental  and  physical  activity.  Or  the  dream  may  evoke  a  convulsive 
crisis.  Of  the  same  nature,  perha])s,  is  sleep^b'unkennesHy  or  somnolentia^ 
in  which  a  person,  on  being  suddenly  awakened  from  deep  sleep,  is 
apixirently  maniacal,  and  may  do  acts  of  violence. 

In  pavor  nocturnus,  commonly  called  night-terrors,  and  occurring 
only  in  children,  the  little  patient  awakes  in  vague,  wild  alarm  one  or 
two  hours  after  going  to  sleep.  The  child  screams  in  terror,  clings  to 
its  mother,  but  apparently  fails  to  recognize  any  one,  and  can  not  be 
quieted  or  reassured.  After  a  few  minutes  or  more  the  excitement 
spontaneously  subsides  and  the  child  returns  to  sleep  without  recollec- 
tion of  the  attack  in  the  morning.  During  the  frenzied  terror  the 
patient  may  run  from  the  room,  or  climb  upon  the  furniture,  in  a  wild 
effort  to  escape  sometliing.  Often  the  cries  imply  a  fear  of  being  caught 
by  some  one  or  by  wild  animals. 

Tnie  pavor  nocturnus  is  of  somewhat  serious  import,  as  it  indicates 
an  unstable  nervous  constitution,  and  is  a  frecjuent  item  in  the  early 
history  of  epileptics.  Some  writers  consider  it  a  tnie  neurosis,  and,  at 
least,  it  is  a  stigma  of  degeneracy.  In  mild  form  it  may  only  suggest 
nU/htmnre  or  mcidni^i^  which  is  a  vivid  dream,  usually  tnieeable  to  some 
physical  condition  or  previous  terrifying  exj)erience.  Indigestion,  bad 
ventilation,  or  mentid  shocks,  fright,  worry,  etc.,  give  rise  to  nightmares 
attended  by  a  feeling  of  a  great  weight  on  the  chest,  suffocation,  or 
falling.  Ordinarily,  at  such  moments  the  jwtient  susj)ends  respiration, 
or  makes  distressed  inspimtorj'  noises  and  awakens  with  a  start. 

Nocturnal  enuresis  is  a  common  disf)rder  in  weaklv  and  neurotic 
children.  Neurasthenics,  hystiTics,  epileptics,  and  the  entire  range  of 
neuropaths  give  abundant  testimony  on  the  subject  of  I  km  1- wetting.  In 
certain  instiinces  it  undoubtcHlly  is  an  automatic  action,  a  partial  som- 
nambulism. The  patient  dreams  he  is  passing  water,  and  voids  his  urine 
accordingly.  The  same  mechanism  m.ay  operate  in  the  more  frequent 
form.  Parents  report  that  when  this  occurs  under  observation  the 
bladder  acts  forcibly,  and  the  stream  is  j)ropelled  wnth  vigor.  It  is  not 
a  mere  sphincteric  relaxation,  jis  is  sometimes  alleged.  Such  children, 
if  taken  up  at  night  and  made  to  urinate,  may  repeat  the  act  almost 
immediately  upon  Ix^ing  put  back  to  bed,  i)erhaps  through  suggestion. 
It  is  probable  that  slight  distention  of  the  bladder,  or  the  presence  of  a 
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drop  or  two  of  urine  in  the  vesical  end  of  the  urethni,  gives  rise  to  sensa- 
tions which  set  up  a  chain  of  ideas  eventually  leading  to  the  urinary  act. 
It  is  definitely  proven  that  various  external  stimuli — as  sounds,  voices, 
lights,  etc. — may  be  partially  apprehended  by  the  sleeper  and  woven 
into  his  dreams,  materially  modifying  their  trend.  Internal  sensations 
are  no  less  liable  to  act  in  the  same  manner,  and  are  generally  accredited 
of  doing  so  in  nightmare. 

The  management  of  nocturnal  enuresis  demands  att<»ntion  to  several 
factors  :  First,  the  general  condition  of  health  ;  second,  the  reduction 
of  nervous  excitability  ;  third,  the  prevention  of  a  large  vesical  accunm- 
lation  ;  fourth, — and  perhaps  the  most  im[K)rtant  of  all,  as  in  somnambu- 
lism,— the  establishment  of  a  definite  idea  of  self-control.  It  is  well  to 
withhold  liquids  toward  the  evening,  and  to  have  the  child  thoroughly 
evacuate  the  bladder  at  bedtime.  Elevation  of  the  foot  of  the  bed  by 
several  inches,  to  gravitate  the  urine  from  the  neck  of  the  bladder,  has 
been  strongly  recommended  by  Mendelssohn.  Belladonna  reduces  vesi- 
cal irritability,  and  the  urine  should  be  rendered  unirritating.  Local 
disturbance  in  bladder  and  urethra  must  be  removed  and  \v()rms  ex- 
pelled. Finally,  a  strong  mental  impression  is  of  the  greatest  value.  For 
instance,  Prendergast  ^  cured  seventy-five  out  of  eighty  cases  in  a  boys' 
orphanage  within  a  short  period  of  time  by  giving  them  a  cold  spinal 
douche,  followed  by  a  quick  rubbing-down  just  before  getting  into  bed. 
Nothing  else  whatever  was  done,  and  the  five  remaining  cases  were  much 
improved.  In  some  cases  the  first  douche  had  the  necessary  effect,  and 
the  mind  remained  on  guard. 


SOMNOLENT  DISORDERS  OF  SLEEP. 

The  second  group  of  sleep  disorders  comprises  those  marked  by 
somnolence,  or  by  an  irresistible  tendency  to  sleep. 

Narcolepsy  is  a  condition  in  which  the  |mtient  repeatedly  goes  to 
sleep  during  the  day.  The  tendency  is  irresistible,  and  the  morbid 
sleep  may  last  a  few  minutes  or  several  hours.  It  fiirnishes  one  of  the 
accidents  of  hysteria,  and  may  be  dependent  uj)on  drugs,  brain  disease, 
gout,  obesity,  uremia,  diabetes,  and  syphilis.  Some  neurotic  families 
present  a  number  of  instances  of  narcolepsy,  associated  or  alternating 
with  severe  neuroses,  mainly  hysteria  and  epilepsy.  It  may  be  an  epi- 
leptic equivalent,  and  many  cases  also  present  epilepsy.  It  should 
always  suggest  the  possibility  of  epilepsy  or  hysteria  if  defective  nutri- 
tion and  the  systemic  states  mention<»d  can  be  excluded.  In  some 
instances  ocular  fatigue,  due  to  refnictive  errors,  seems  to  be  the  start- 
ing-point for  the  attacks,  which  are  overcome  by  a|)propriate  gliisses. 
In  some  instances  the  sleep  in  such  attacks  is  disturbed,  and  the  patient 
may  have  vivid  dreams  and  talk  in  a  flighty  manner.  In  other  cases,  as 
in  epilepsy,  the  patient  is  comatose  and  can  not  be  aroused.  In  the  ma- 
jority of  cases  the  sleep  is  deep  and  no  dream  recollections  are  obtainable. 

Treatment  depends  upon  deciphering  and   removing  the  cause,  and 
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then  breaking  up  the  habit.  For  this  purpose  cafiein  and  nitroglycerin 
or  nitrate  of  amyl,  to  control  the  cerebral  circulation,  are  available. 

Sleeping  Sickness. — On  certain  African  coasts  the  natives  are 
affected  by  a  supposedly  parasitic  disease — (filaria  ?).  Somnolence 
ap])ears  at  intervals  and  gradually  increases,  until  the  patient  sleeps 
steadily,  at  first  arousing  sufficiently  to  take  food,  and  finally  not  awak- 
ing under  any  stimulus.  Death  usually  results  from  inanition  in  four 
or  five  months,  but  [latients  have  lived  for  two  or  three  years.  Treat- 
ment seems  unavailing. 

Trance,  catalepsy,  and  ecstacy  are  hysterical  accidents — fractional 
hysterical  convulsions  extended  into  status.  They  are  described,  with 
their  treatment,  in  the  discussion  of  Hysteria. 


SLEEP  PALSIES* 

Persons  with  disordered  systemic  conditions — ^as  in  anemia,  gout, 
diabetes,  women  at  the  menopause,  excessive  users  of  tobacco,  etc. — may 
awake  with  benumbed  extremities.  The  hands  and  feet  are  most 
afiected,  giving  origin  to  the  term  acroparesthesia.  The  sensations  are 
described  as  pricking  and  numbness,  as  being  "asleep,"  and  some 
cram])ing  and  decided  pain  may  occur.  A  loss  of  power  is  noted  if  the 
condition  is  markeil.  The  disturbance  lasts  a  few  minutes  or  an  hour, 
and  is  usually  relieved  by  friction  and  exercising  the  members.  IjCss 
frequently  one  limb  only  is  afFecttKl,  or  both  limbs  on  one  side.  This 
affection  may  m*cur  nigiUly  for  months  and  years,  and  appear  during 
the  day  also  if  the  patient  fall  asleep.  Its  treatment  is  that  of  the 
und(»rlying  state. 

In  sleej),  especially  the  profound  sleej)  of  drunkenness  or  the  coma 
of  anesthesia,  pressure  on  a  nerve  may  set  up  a  neuritie  palsy.  Thi8 
is  j)articularly  common  in  the  nHiseulos])iral,  but  in  operations  on  the 
piTineum  and  ]>elvic  contents  the  lithotomy  position  is  ciipable  of  injuri- 
ously stretching  the  sciatic.  The  brachial  plexus  may  be  injured  by 
elevating  the  arm  too  forcibly  in  openition  on  the  breast,  or  by  the 
anesthetizer.  These  are  hanlly  to  be  called  sleep  palsies,  but  are 
definite  accidents  occnirring  during  sleep. 

Anemic  neurasthenics  juitients  sometimes  have  difficulty  in  opening 
the  eyes  in  the  morning,  but  if  the  lids  are  once  niis(Hl  by  the  finger, 
they  tend  to  remain  open.  The  symptom  is  call(»il  nleep  ptositty  is 
usually  tnuisi(»nt,  and  commonly  passes  away  with  the  myastlienia  of 
which  it  is  part. 

HYPNOTISM. 

Hypnotism  is  an  artificial,  morbid,  sleejHlike  condition  producwl  in 
susceptible  p(»rs<^)ns  by  various  meth(Kls.  In  it  the  complex  of  sleep  is 
more  or  less  distiggregated.  Attention  within  a  limited  field  and  auto- 
matic motor  activity  may  be  retained,  but  mental  initiative,  volition, 
and  judgment  an»  much  ini])aired.  The  acts  and  circumstances  of  well- 
marked  hypnotic  conditions  can  not  be  recalled  by  the  subject  unless 
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the  hypnosis  is  revived.  It  is,  therefore,  a  state  of  subconsciousness  or 
double  consciousness.  DiflTerent  experimenters  find  varying  proportions 
of  susceptible  individuals.  The  sexes  are  about  equally  hypuotizable. 
Those  of  mediocre  self-consciousness,  those  accustomc^d  to  unquestion- 
ingly  obey, — Whence,  children  and  some  hysterics, — are  the  most  ready 
subjects.  A  great  deal  depends  upon  the  preparatory  conditions  and 
the  belief  or  skepticism  of  the  patient.  In  those  places  where  daily 
sauces  of  hypnotism  are  held  and  the  subject  is  introduced  into  an 
atmosphere  of  faith  and  observes  the  process  in  others,  success  in  the 
method  is  naturally  greatest.  Experience  on  the  part  of  the  hypnotizer 
is  also  an  important  factor.  The  whole  matter  consists  of  building  up 
an  expectant  attention.  Low-grade  idiots,  most  of  the  insane,  and  many 
hysterics,  incapable  of  exercising  continuous  attention,  are  not  hypnotiz- 
able  by  ordinary  methods.  The  state  is  purely  subjective  to  tlie  one 
operated  upon.  A^fer  a  person  has  once  been  hypnotized,  he  subse- 
quently more  readily  enters  hypnosis,  and  finally  the  condition  is  pro- 
duced almost  at  a  hint  In  extreme  cases  it  may  be  automaticuilly 
evoked  by  anything  which  suggests  the  method  employed  in  the  given 
case,  and  the  subject  becomes  the  puppet  of  a  trivial  sound  or  flash  of 
light.  During  hypnosis  there  is  a  high  degree  of  suggestibility,  so  that 
the  subject  unquestioningly  accepts  the  dictum  of  the  oj^erator.  In 
somnambulism  the  special  senses  and  general  sensibility  may  be  extremely 
acute  or  entirely  blunted,  responding  only  along  the  various  lines  of  the 
hypnotic  field  of  activity.  Autohypnosis  is  also  jjossible,  and  is  a  com- 
mon trick  of  East  Indian  fakirs. 

Methods  of  Hypnotizing. — After  tlie  subject  is  prt»pared  by  ex- 
ample or  explanation  and  his  coo|)eration  secured,  the  most  common 
plan,  that  of  Braid,  is  to  cause  ocular  fatigue  by  having  the  patient  fix 
the  eyes  in  unwinking  gaze  upon  a  small,  bright  object  held  about  six 
inches  distant  and  above  the  ordinary  line  of  vision.  This  shortly 
produces  a  feeling  of  fatigue  in  the  ocular  muscles,  the  eyes  water,  the 
lids  tremble,  and  the  operator,  by  suggesting  sl(»ep,  adds  to  the  mental 
impression  of  drowsiness.  Passes  of  the  Imnd  over  the  head  or  down 
the  limbs  may  be  added.  Their  soothing  eifect  is  well  known,  and  soon 
the  eyes  close,  or  the  lids  are  presswl  down  by  the  operator,  who  enjoins 
the  patient  to  "  sleep,  slei»p  soundly,  deejier  yet,  deep  sleej),"  etc.  Four 
or  five  minutes  may  be  required  for  this  performamie,  the  patient  being 
placed  in  a  reclining  or  comfortable  attitude  for  sleep.  At  this  point 
the  subject  is  firmly  and  authoritatively  told  that  his  eyes  are  closed, 
that  he  is  asleep,  that  he  can  not  op<»n  his  eyes.  The  operator  may 
start  the  subject's  hands  in  rotation  and  command  him  to  continue  the 
movement,  asserting  that  he  can  not  stop  until  ordered,  etc.  Other 
methods  contain  the  same  elements  of  suggestion  and  are  aided  by  the 
operator's  voice  in  a  similar  manner.  Thus,  continuous  gentle  pressure 
on  the  eyeballs,  passes,  and  stroking,  monotonous  sounds,  fixing  the 
attention,  or  gazing  fixedly  at  small  revolving  mirrors  (Luys),  the 
patient  meanwhile  sitting  in  a  darkened  room,  are  among  the  methods 
frequently  used.  A  loud  sound  or  a  vivid  flash  of  light,  aflxjr  due  prep- 
aration, may  throw  the  subject  at  once  into  deep  hypnosis  (Charcot). 
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Bernheim  fixes  the  patient's  gaze  with  his  own  and  suggests  sleep : 
"  Sleep  is  approaching,  your  limbs  are  feeling  warm  and  gently  tingling, 
your  eyelids  are  heavy,  you  are  going  to  sleep  ;  you  are  sleeping,  sleep 
soundly,'*  etc.  The  subject  is  aroused  by  command,  by  a  puff*  of  air 
in  the  face,  or  by  stroking  the  head.  If  left  to  himself,  he  sjwnta- 
neously  emerges  from  the  hypnosis  after  a  variable  time,  a  few  minutes 
or  an  hour  or  two. 

The  hypnotic  state  varies  in  intensity  from  slight  torjwr  to  somnam- 
bulistic automatism.  Only  a  small  jx^rcentage  of  subjects  can  be  put 
into  the  deepest  pha^e ;  and  it  is  rarely  requinnl,  as,  for  purposc^s  of 
therapeutic  suggestion,  the  lighter  phases  are  quite  sufficient  Charcot 
divided  the  hypnotic  sUite  into  three  phases — the  lethargic,  the  cataleptic, 
and  that  of  somnambulism.  In  the  first  the  subject  is  as  if  asleep, 
without  changes  of  respiration,  pulse,  or  temperature.  There  is  usually 
some  analgesia,  but  the  operator's  voice  is  heard  and  the  subject  replies 
to  questions.  In  the  cataleptic  stage  the  limbs  retain  the  position  given 
them,  or,  if  set  in  motion,  continue  the  movement  indefinitely,  analgesia 
is  complete,  and  commands  are  obeyed  within  the  cataleptic  range.  In 
somnambulism  the  subject  is  automatically  responsive  in  every  way  to 
the  oj)erator,  whom  alone  he  sees,  hears,  or  obeys,  unless  othenvise  in- 
structed. Suggestions  are  implicitly  accepted,  regardless  of  their  non- 
seasicid  or  irrational  character,  and  conmiands  that  do  not  contravene 
deeivseated  moral  convictions  are  unquestioningly  executed.  Subse- 
quently, the  subject  has  no  recollection  of  his  automatic  acts  or  of  the 
conditions  under  which  they  were  performed,  but,  rehypnotized,  can 
readily  reproduce  them. 

Uses  of  Hypnotism. — In  spite  of  the  extravagant  claims  for  the 
therapeutic  value  of  hy]>notism,  it  is  as  yet  of  very  little  service  to  the 
physician.  Now  and  agjiin  a  minor  operation  may  be  done  under  its 
influence,  saving  the  slight  risk  of  surgical  anesthesia,  or  by  its  aid  a 
fixed  idea  may  be  removcKl  and  a  delusion  dis|)elled.  Under  ordinary 
circumstances  the  number  of  sus(»eptil)les  is  so  small  that  its  general 
use  is  impossible.  In  hysteria,  as  elsewhere,  it  is  a  two-edged  weajwn, 
and  the  patient  may  emerge  from  hypnosis  institutinl  for  a  minor  diffi- 
cultv  and  tro  into  severe  hvsterical  convulsions.  One  delusion  mav  l>e 
removed,  but  an()ther  and  more  serious  one  of  mind-reading  or  undue 
influence  may  be  imj)lanted.  For  obvious  reasons,  women  should  never 
be  hypnotizwl  without  reliable  witnesses,  and  the  public  use  of  hypno- 
tism can  only  appeal  to  the  morbid.  In  this  connection  its  power  for 
harm  is  proven.  There  is  no  longer  any  doubt  that  its  frequent  repe- 
tition is  harmful  to  the  individual.  It  tends  to  destroy  self-reliance 
and  to  make  patients  imaginative,  weak-minded,  and  neurasthenic.  It 
also  has  a  tendency  to  bring  discredit  up(m  its  employer,  and  in  most 
instances  would  better  be  substituted  by  measures  of  equal  efficiency 
and  less  disadvantage.  Suggestion,  however,  is  a  mighty  aid  to  the 
physician,  and,  without  producing  hypnosis,  positive  and  intelligent 
assertion  can  accomplish  all  that  is  likely  to  l>e  done  by  hyj)notism 
short  of  the  sonmaml)ulistic  stage.  A  fiiir  n^ali/^ition  of  the  jmrt  sug- 
gestion plays  in  therapeutics  is  one  of  the  recent  achievements  of  the 
most  progressive  me<lical  minds. 
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CHAPTER   I. 
INSANITY. 

Synonyms. — Psychosis,  Psychopathy.      German :  Irrsinn,  Irresein,  Vemicktheit, 

WahDsinD.     Preiich  :  Alieoatiou  mcutale,  Folic. 

It  is  the  object  of  the  author  to  bring  together  in  the  following 
chapters  such  matter  in  relation  to  the  definition,  classification,  etiology, 
pathology,  symptomatology,  and  treatment  of  insanity  as  will  be  of 
actual  practical  value  to  the  mwlical  student  and  general  practitioner. 

The  seeker  after  sj^ecial  information  and  dee|)er  knowledge  of  the 
complex  subject  of  morbid  psycliology  must  be  referred  to  the  many 
profound  works  which  deal  with  this  exclusively.  These*  cha])ters  are 
based  u|)on  my  clinical  lectures  given  at  the  Manhattan  State  Hospital 
for  the  Insane  and  at  the  Randall's  Island  Asylum  for  Idiots  during 
the  pitst  four  or  five  years,  to  the  students  of  the  College  of  Physicians 
and  Surgeons  of  Columbia  University,  and  to  the  students  of  the 
Woman's  Medicjd  College  of  the  New  York  Infirmar}'.  They,  there- 
fore, embody  only  the  facts  whi(»h  I  believe  to  be  the  most  serviceable 
and  us(*ful  to  those  who  are  often  ])nictically  c»oncerned  with  the  early 
diagnosis  and  prognosis  of  insjinity,  and  who  must  be  the  first  arbitera 
as  to  tlie  course  of  (are  and  treatment  to  be  pursued. 

Definition. — The  difficulty  of  nuiking  a  rigid  definition  of  insanity 
is  recognized  by  all  who  have  attempted  it.  80  various  are  the  mani* 
festations  of  mental  aberration,  so  many  the  faculties  involved,  so  differ- 
ent the  degrees  of  deviation  fr<»m  the  normal,  it  is  no  wonder  that  the 
ex|)ert  hesitates  and  often  fails  in  the  effort.  The  definition,  too,  nuist 
include  idiocv,  and  must  exclude  certain  states  of  transitorv  mental  dis' 
ortler,  such  as  the  delirium  of  fevers  and  of  intoxications. 

The  noted  English  jurist,  Lonl  Justice  Blackburn,  once  said,  while 
giving  evidence  before  a  conmiittee  of  the  House  of  C(mmions :  "  I 
have  rwid  every  definition  which  I  could  me<»t  with,  and  never  was 
satisfied  with  one  of  them,  and  have  endeavored  in  vain  to  make  one 
satisfactory  to  myself.  I  verily  believe  that  it  is  not  in  human  |>ower 
to  do  it." 

Fortunately,  we  are  not  often  called  upon  to  give  a  definition  of 
insanity,  and  usually  we  may  reply  that  insanity  is  a  symptom  of  so 
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many  obscure  pathological  states,  and  appears  in  such  divers  forms  that 
a  narrow  definition  is  not  j)ossible.  However,  the  practitioner  may 
find  himself  in  the  witness-box  some  day,  and  it  is  not  uncommon  for 
one  of  the  legal  examiners  to  ask  of  the  witness  in  a  mental  case  a  defi- 
niti(m  of  insjinity.  If  the  witness  be  wise,  he  will  answer  as  indicated, 
or  he  may  qualify  such  answer  by  offering  to  quote  some  one  of  the 
definitions  given  by  alienists,  such  as  follow  : 

A  disease  of  the  brain  (idiojmthic  or  sympathetic)  affecting  the  in- 
tegrity of  the  mind,  whether  marked  by  intellectual  or  emotional  dis- 
ortler. — (Hack  Tuke.) 

A  spocial  disease,  a  form  of  alienation  charact^^rized  by  the  acci- 
dental, unconscious,  and  more  or  less  permanent  disturbance  of  the 
reason. — (R^gis.) 

Morbid  derangem(»nt,  generally  chronic,  of  the  supreme  cerebral 
centers, — the  gray  matter  of  the  cerebral  convolutions  or  the  intellecUn 
rium  commmie, — giving  rise  to  pervertiKl  feeling,  defective  or  erroneous 
ideation,  and  discordant  conduct,  conjointly  or  separately,  and  more 
or  less  incapacitating  the  individual  for  his  due  social  relations. — 
(Maudsley.) 

Insanity  is  either  the  inability  of  the  individual  to  correctly  roister 
and  reproduce  impressions  (and  conceptions  based  on  these)  in  sufficient 
number  and  intensity  to  serve  as  guides  to  actions  in  harmony  with  the 
individual's  age,  circumstances,  and  surroundings,  and  to  limit  himself 
to  the  registration  as  subjective  realities  of  impression  transmitted  by 
the  peripheral  organs  of  sensation,  or  the  failure  to  properly  coordi- 
nate such  impr(\ssions  and  to  thereon  frame  logical  conclusions  and 
actions,  these  abilities  and  failures  being  in  ever}'  instance  considered 
as  excluding  the  ordinary  influences  of  slwp,  trance,  somnambulism ; 
the  common  manifestiitions  of  the  general  neuroses,  such  as  epilepsy, 
hysteria,  and  chorea ;  of  febrile  delirium,  coma,  acute  intoxications, 
intense  mental  preoccuj)ation ;  and  the  onlinary  immediate  effects  of 
nervous  shock  and  injury. — (Spitzka.) 

With  these  few  examples  before  us  of  the  diversity  of  definition 
attained  by  («in»ful  students  of  psychiatry,  we  may  well  content  our- 
selves and  acknowledge  that  a  satisfactory  definition  in  brief  form  is 
scar(»ely  to  be  devised.  The  writer  has  often  qualified  this  by  offering 
the  following,  which  has  at  least  the  merit  of  brevity,  if  not  of  j>erfect 
adecjuacy  : 

LiHanity  is  a  manifedaiion  in  language  or  conduct  of  disedse  or  defect 
of  the  brain. 

The  law  assumes  to  offer  certain  definitions  of  insanity,  from  which, 
however,  those  of  medicine  would  tend  to  differ,  in  connection  with  the 
three  chief  points  where  law  and  psychiatric  medicine  meet : 

1.  A  criminal  is  insjuie  if  he  does  an  act  whose  nature  and  quality 
he  does  not  know,  or  if,  knowing  the  nature  and  quality  of  his  act,  he 
does  not  know  whether  it  is  right  or  wrong. 

2.  A  testator  is  insane*  if  his  mind,  memor}',  or  understanding  is 
unsound. 

3.  In  a  lunacy  inquisition  the  subject  of  the  inquiry  is  insane  if  he 


INSAXITT.  605 

is  incapable  of  managing  himself  and  his  affairs.  Such  are  the  diver- 
gent tests  of  insanity  in  law. 

Classification. — What  has  been  s^id  of  the  ditlioulty  of  defining 
insanity  is  equally  applicable  to  classification.  Not  all  of  the  writers 
of  works  on  psychiatry  have  deimu»d  it  expeilient  to  oiler  a  definition 
of  insanity,  but  there  is  scarcely  one  who  luis  not  prt^senteil  us  with  an 
original  classification,  or  one  modeled  u{K)n,  or  modifieil  fnmu  that  of 
his  favorite  authority.  It  will  be  im[>ossil)le  as  well  as  ust^less  to 
attempt  to  enumerate  in  these  pages  one-half  of  the  many  classifications 
which  have  been  made,  held  for  a  time,  and  finally  almndoneil  with  tlie 
advance  of  science  and  the  accumulation  of  new  facts  in  the  domains 
of  pathology  and  p8ycholog%\  It  suffices  to  say  that  there  are  at  least 
forty  such  classifications  which  have  been  made  upon  etiological,  psy- 
chological, symptomatological,  or  pathological  grounds.  I  shall  pres(»nt 
here,  simply  as  examples  for  reference,  several  of  the  latest  and  l)est 
classifications  of  the  Anglo-American,  German,  and  French  sc1uk>1s. 

The  Statistical  Conmiittee  of  the  Medico-psychological  Association 
of  Great  Britain  adopted  the  following  classification  for  use  by  the 
medical  superintendents  of  asylums  : 

1.  CoDgeaital  or  iafaatile  mental  deficieDpy — 

a.  With  epileixsy. 

b.  Without  epilep^. 

2.  Epilep^  (aoGjuired). 

3.  Oeneral  paralysis  of  the  insane. 

4.  Mania — ^recent,  chronic,  recurrent,  a  potu,  puerperal,  senile. 
6.  Melancholia — reoent,  chronic,  recurrent,  puerperal,  senile. 

6.  Dementia—primary,  secondary,  senile,  organic, — i  e.,fix)m  tumors,  coarse  brain 

disease. 

7.  Delusional  insanity. 

8.  Moral  insanity. 

Maudslejr's  grouping  is  as  follows : 

L  Affective  oe  Pathetic  Insanity. 

1.  Maniacal  perversion  of  the  affective  life  (mania  without  delusion). 

2.  Melancholic  depression  without  delusion  (simple  melancholia). 

3.  Moral  alienation  proper  approaching  this,  but  not  reaching  the  degree 

of  positive  insanity  in  the  insane  temperament 

XL  Ideational  Insanity. 

1.  General. 

a.  Mania. 

f  acute. 

b.  Melancholia  < 

[  chronic. 

2.  Partial. 

a.  Monomania. 

6.  Melancholia. 

f  primary. 

3.  Dementia  < 

(seoondaiy. 

4.  General  paralysis. 

5.  Imbecility. 
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Classification  of  the  Congress  of  Paris  (1889) : 

1.  Mania  (acute  delirium). 

2.  Melancholia. 

3.  Periodical  insanity  (circular  insanity,  etc.). 

4.  Progressive  systematized  insanity. 

5.  Vesanic  dementia. 
5.  Organic  dementia. 

7.  Paralytic  insanity. 

8.  Neurotic  insanity  (hypochondria,  hysteria,  epilep^,  etc). 

9.  Toxic  insanity. 

10.  Moral  and  impulsive  insanity. 

11.  Idiocy. 

The  following  is  the  classification  of  R^gis : 
L  Functional  iNSANirr. 


Oeneralized 


or 


symptomatic. 


1.  Mania. 


2.  Melan- 
cholia. 


Subacute  mania  (maniacal  excitation). 
Acuta  mania  (typical  mania). 
Hyperacute  mania  (acute  delirium). 
Chronic  mania. 
Remittent  or  intermittent  mania. 

Subacute  melancholia  (melancholic  dep; 

sion). 
Acute  melancholia  (typical  melancholia). 
Hyperacute  melancholia  (with  stupor). 
Chronic  melancholia. 
Remittent  or  intermittent  melancholia. 


Partial  or 
essential  insanity. 


{continuous, 
intermittent. 

Systematized  (  f"^^  «J^^  (hypochondriacal  insanity). 

nn^irrPiwivp    )  Socond  Stage  (persecutory,  religious,  erotic, 
^^!.^nTf  J  political,  etc.). 

insanity.  rj^^^  ^    (ambitious  insanity). 


II.  Constitutional  Insanity. 


Degeneracy  of 
evolution. 
(Vices  of  or- 
ganization.) 

Degeneracy  of  in- 
volution. 
(Disorganization.) 


Disharmony  (defect  of  equilibrium,  irregularity,  eccentricity) 
Neurasthenia  (fixed  ideas,  impulsions,  aboulias). 

( delusional. 
Phrenasthenias  <  rea»Qning. 

( instinctive. 
Monstrosities  (imbecility,  idiocy,  cretinism,  myxedema). 

Dementia  (simple  dementia). 


Knifft-Ehing  has  drawn  up  this  scheme : 


A.  MENTAL  DISORDERS  OF  THE  DEVELOPED  BRAIN. 
I.   PSYCIIONEUROSES. 


1.  Primary  curable  conditions. 


f  simplex. 
Melancholia  < 

( attonita. 
iir«»:.     I  Maniacal  exaltation. 
^^"**-    i  Acute  mania. 
Stupor,  or  curable  dementia. 
Wannsinn  (vesania). 
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Secondary  monomania  (Verriioktheit). 


-< 


agitated, 
apathetic 


2.  Secondary  incurable  states. 

'    Tenninal  dementia 

U  PlEnrcHic  Deqsneracies. 

1.  Reasoning  insanity. 

2.  Moral  insanity. 

3.  Primaiy  monomania  (prim^re  Verrucktheit — persecutoiy,  erotic,  reli- 

ffioos,  ambitious). 

4.  Witn  imperative  conceptions. 

r  epileptic 

5.  Insanity  horn  constitutional  neuroses  <  hysterical. 

^ »  ( hypochondriacal 

6.  Periodical 

nL  Cerebral  Diseases  with  Marked  Mental  Symptoms. 

1.  Paralytic  dementia. 

2.  Cerebral  syphilis. 

3.  Chronic  alcoholism. 

4.  SenUe  dementia. 

5.  Acute  delirium. 

B.   ARRESTED  CEREBRAL  DEVELOPMENT. 

L  Idiopy. 
2.  Cretinism. 

Ziehen  has  given  the  most  recent,  and  in  many  respects  the  best, 
classification  of  this  decad  : 

L  P&TCHOSES  without  INTELLECTUAL  DEFECT. 

A  Simple  psychoses. 

(  Mania. 

1.  Affective  psychoses.        <   Melancholia. 

(   Neurasthenia. 

Stupidity. 

i  simple, 
hallucinatoi^. 
ideational  (ideenfliichtige). 
stuporous, 
incoherent 
Imperative  conceptions. 

B.  Mingled  psychoses. 

n.  Psychoses  with  Intellectual  Defect. 

a.  Congenital  weakness  (idio<7,  imbecility,  feeble-mindedness). 

b.  Acquired  weakness,  or  dementia. 

L  Paralytic  dementia. 

2.  Senile  dementia. 

3.  Secondaiy  dementia  fafler  functional  psychoses). 

4.  Secondary  dementia  (after  cerebral  lesions,  syphilis,  etc.). 

5.  Epileptic  dementia. 

6.  Alcoholic  dementia. 

To  any  but  the  expert  and  special  student  some  of  these  classifica- 
tions must^  indeed,  be  mystifying  and  incomprehensible.  They  are  for- 
bidding to  the  ordinary  student  and  to  the  general  practitioner,  and 
might  well  induce  him  to  shun  the  realms  of  psychiatry  which  open 
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before  liirn  so  uuinvitin^ly  and  present  such  obstacles  to  his  progress. 
And  the  fact  is  that  they  are  interesting  to  the  specialist  alone  because 
they  are  as  yet  quite  impracticable  from  the  standpoint  of  actual 
utility,  as  is  evidenctni  by  the*  employment  even  by  the  physicians  of 
asylums,  who  are  nothing  if  not  practical  alienists,  of  far  simpler 
schemes  of  (classification  in  the  preparation  of  statistics  for  their  annual 
reports  and  in  the  histories  entered  ujK)n  their  case-lKK)ks.  If  the  asy- 
lum practitioners  are  c()m|)elled  for  practical  puri)oses  to  adopt  a  simple 
method  of  classification,  how  is  the  novitiate  in  psychiatric  learning  to 
surpass  them  in  the  diagnosis  and  grou])ing  of  his  cases?  Here,  for 
instance,  is  the  hitest  (classification  for  statistical  purposes  made  for  the 
asylums  of  New  York  State  by  the  State  Commission  in  Lunacy 
(1897): 

Mania,  acuU^  <U;liriuus. 
Mafiia,  acute. 
Mania,  recurrent. 
Mania,  chronic. 
Melancholia,  acute. 
Melancholia,  simple. 
Melancholia,  chronic. 
Alternating  (circular)  insanity. 
Parafioia. 
Qeneral  paralysis. 
Dementia,  pnmary. 
Dementia,  terminal. 
Epilepsy  with  insanity. 
Idiocy. 

With  this  direct  evidence  of  the  practical  necessity  of  a  simple 
grouping  of  cases  into  forms  of  insanity  which  are  readily  distinguished 
from  one  anoth(»r,  I  have  felt  that  I  could  not  do  better  in  my  teaching 
than  to  adopt  some  similar  arrangement.  It  took  me  a  long  time,  after 
b(»ginning  a  residence  of  several  years  in  a  large  insane  asylum,  to 
crystallize  the  tyjK's,  which  were  at  first  very  (xmfusing,  into  some  sort 
of  systemati(^  division.  The  student  or  practitioner  unfamiliar  with 
insanity  woidd,  upon  a  visit  to  a  large  institution,  probably  be  first 
struck  by  the  [peculiar  shap(\s  of  heads  of  some  of  the*  patients.  He 
would  find,  upon  in(|uirv,  that  the  (^a.ses  with  malformed  crania  were 
congenital  idiots,  iml)(»eil(.»s,  or  feeble-minded,  and  before  much  time  had 
elapsed  he  would  unconsciously  make  in  his  own  mind  the  two  great 
divisions  of  the  insjuie  into  thos(»  with  fliAeaHed  hraina  and  those  with 
defective  bralna.  The  former  class  includes  the  brains  which  had  devel- 
oped normally  for  years  and  had  then  falh^i  a  prey  to  distuise ;  the 
latter  the  brains  aif(»cte(l  by  congenital  deft^ct  or  by  defwt  ac(juir(»d 
through  orgjinic  diseases  in  earli(»st  childhoml.  In  other  wonls,  he 
would  sepanite  them  first  into  the  inmne  proper  and  idiots.  The  term 
idiocy  comprises  thnn*  degre(»s  of  mental  impairment^ — profound  idiocyy 
modenite  defect  or  inibeciii(i/y  and  mere  weakness  of  mind,  or  feeble- 
ynindednexH. 

Now,  as  the  student  procee<ls  to  study  the  |)hysiognomy,  conduct, 
and  sp(»e('h  of  the  cases  of  insanity  proper,  he  distinguishes,  ere  long, 
states  of  depression  (the  gloomy  visages  and  unhappy  ideas  of  melan- 
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eholia)  and  states  of  exaltation  (the  ideomotor  excitement  of  mania). 
Their  histories  will  tell  him  whether  they  are  acute,  subacute,  chronic, 
or  recurrent,  and  whether  they  are  puerperal,  lactational,  climacteric, 
senile,  epileptic,  hysterical,  toxic,  etc.,  in  their  origin.  A  very  small 
percentage  of  cases  presents  the  curious  phenomena  of  alternating 
phases  of  mania,  lucid  intervals,  and  melancholia,  giving  the  entity  a 
cyclical  character,  and  these  rare  examples  of  mental  disorder  are  dis- 
tinguished as  circular  insanity. 

Epilepsy  is  found  in  a  considerable  proportion  of  the  inmates  of 
asylums^ — ^sometimes  conjoined  with  idiocy,  sometimes  with  dementia, 
sometimes  with  symptoms  of  mania  or  melancholia,  and  often  present- 
ing peculiar  qualities  of  mental  disorder  which  render  the  subject  of 
epileptic  insanity  worthy  of  a  separate  chapter.  A  very  large  group  of 
patients  in  the  asylum  would  probably  impress  him  as  being  idiotic  or 
imbecile  by  their  speech  and  demeanor,  and  yet  he  would  observe  them 
to  have  normally  shaped  heads,  and  traces  of  old  intelligence  might  he 
manifest.  By  inquiry  into  the  histories  of  these  numerous  patients  he 
would  find  that  the  mental  enfeeblement  so  plainly  apparent  had  been  a 
sequel  to  a  serious  antecedent  brain-storm,  had  followed  upon  an  attack 
of  mania  or  melancholia,  and  that  the  designation  of  this  condition  is 
accordingly  secondary  or  terminal  dementia.  The  term  "  dementia  "  means 
in  psychiatry  enfeeblement  of  the  mind.  There  are  rare  cases  where 
such  enfeeblement  develojys  ab  initio — e.  g.,  without  either  of  the  ante- 
cedent psychoses  just  described,  and  this  condition  is  entitled  primary 
dementia. 

Still  another  considerable  group  of  cases  becomes  distinct  upon  fur- 
ther study,  a  syndrome  identified  by  progressive  mental  enfeeblement, 
aceomjmnied  by  progressively  increasing  paresis  or  paralysis  of  the 
muscles  of  speech,  of  the  face,  of  deglutition,  of  the  limbs,  in  fact  of 
the  whole  body, — dementia  paralytica,  general  paresis,  or  general  paraly- 
sis of  the  insane, — with  its  phases  of  grandiose  ideas,  tremor,  epilepti- 
form and  apoplectiform  episodes,  exaggerated  or  lost  knee-jerks,  and 
Argyll  Robertson  pupils. 

He  would  then  begin  to  be  puzzled  by  the  fixed  delusions  of  perse- 
cution and  grandeur,  especially  by  the  former,  which  he  would  encounter 
in  many  patients, — in  some  rather  confused,  weak,  and  transitory;  in 
others  systematized  into  a  most  elaborate  scheme,  with  considerable  logic 
and  intelligence.  Some  study  of  these  would  lead  the  student  to  place 
the  less  elaborate  persecutory  ideas  among  the  melancholiacs,  alcoholics, 
etc.,  the  less  elaborate  grandiose  ideas  among  the  chronic  maniacs  and 
general  paretics,  while  the  wonderfully  elaboratiKl  delusions  of  gran- 
deur and  persecution  of  paranoia  would  lead  him  to  recognize  under  this 
heading  the  remarkable  mental  disorder  known  to  the  G(»rmans  as 
"primare  Verriicktheit,"  to  the  English  as  chronic  delusional  insanity, 
and  once  familiar  to  us  by  the  rather  indefinite  term  of  monomania. 

I  shall  leave  for  discussion  under  separate  headings  any  further  sul)- 

divisions  that  seem   to  me  useful.     The  outline  just  given  must  serve 

the  pur[K)se  of  a  foundation  U[X)n  which  the  student  will  rear  such 

superstructure  as  his  time  and  inclination  may  permit.     Accordingly, 
39 
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the  chapters  on  special   forms  of  insanity  in  this  book  will  be  simply 
arranged  as  follows : 

1.  Mania. 

2.  Mclanehulia. 

3.  Circular  insanity. 

4.  Epileptic  insanity. 

5.  Dementia  (primary  and  secondary). 

6.  General  paresis  (paralytic  dementia). 

7.  Paranoia. 

8.  Idiocy,  imbecility,  and  feeble-mindedness. 


CHAI^ER  11. 

GENERAL  ETIOLOGY  OF  INSANITY. 

The  proportion  of  the  insane  to  normal  individuals  may  be  stated 
to  be  al)out  1  to  300  of  the  population,  though  this  proportion  varies 
somewhat  within  narrow  limits  among  different  races  and  countries.  It 
is  probable  that  the  intemperate  use  of  alcohol  and  drugs,  the  spread- 
ing of  syphilis,  and  the  overstimulation  in  many  directions  of  modern 
civilization  liave  determined  an  increase  difficult  to  estimate,  but  never- 
theless palpable,  of  insanity  in  the  present  century  as  compared  with 
past  centuries. 

The  amount  of  such  increase  might  easily  seem  to  be  large,  on  super- 
ficial examination,  b(»cause  of  the  imperfection  of  census-taking  in  the 
past,  the  ac(Mimulation  of  the  chronic  insane,  and  in  new  communities 
the  constant  u|)building  of  new  asylums. 

Sex. — As  regards  sex,  women  and  men  are  about  equally  affected, 
for  the  |)articular  etiological  factors  determining  insanity  in  the  one 
(such  as  the  puerperal  period,  the  menopause,  etc.)  are  evenly  balanced 
by  the  special  causes  acting  upon  the  other  (struggle  for  existence, 
drunkenness,  syphilis,  etc.),  and  both  sexes  are  about  alike  in  their  sus- 
(^eptibility  to  the  two  great  etiological  elements  in  alienation  of  the  mind 
— heredity  and  mental  or  bodily  strain. 

Age. — The  question  of  age  is  of  great  importance  in  a  study  of  the 
etiology  of  insanity.  While  individuals  are  liable  to  mental  aberration 
at  any  age,  yet  there  are  particular  |)eriods  of  life  characterized  by 
special  vulnerability.  In  general,  it  may  be  said  that  this  vulnerability 
is  greatest  in  women  between  the  ages  of  twenty-five  and  thirty-five, 
and  in  men  between  twenty  and  fifty,  for  it  is  at  middle  age  that  we 
find  the  maximum  accumulation  of  etiological  factors.  But  there  are 
physiological  epochs  that  influence  markedly  the  line  of  psychic  mor- 
bidity, and  these  are  the  periods  of  puberty  and  adolescence  (fourteen  to 
twenty  years),  that  of  genitid  involution  in  women  (forty-five),  and  tliat 
of  senile  involution  (sixty  to  seventy  years). 

But  the  chief  factors  in  the  causation  of  insanity  may  be  summed  up 
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in  two  words — ^heredity  and  strain.  The  former  is  responsible  for  in- 
stability of  the  nervous  system,  the  latter  is  multiform  in  character, 
comprising  all  of  the  stresses,  physical  and  mental,  direct  and  indirect 
autochthonous  and  environmental,  which  may  undermine  the  nervous 
constitution  and  bring  it  to  its  point  of  collapse. 

Heredity. — In  determining  the  factor  of  heredity  we  must  not  be 
content  with  ascertaining  the  existence  of  psychoses  in  the  ascendants, 
but  must  seek,  by  careful  interrogation  of  various  members  of  the  family, 
for  some  of  the  hereditary  equivalents,  such  as  epilepsy,  chorea,  hys- 
teria, neurasthenia,  somnambulism,  migraine,  organic  diseases  of  the 
central  nervous  system,  criminal  tendencies,  eccentricities  of  character, 
drunkenness,  etc.,  for  these  equivalents  are  interchangeable  from  one 
generation  to  another,  and  are  simply  evidences  of  instability  of  the  ner- 
vous system.  It  is  the  unstable  nervous  organization  that  is  inherited, 
not  a  particular  neurosis  or  psychosis,  and  it  must  be  our  aim  in  the 
investigation  of  the  progenitors  to  discover  the  evidence  of  this. 

That  the  statistics  of  insanity  as  regards  heredity  are  often  faultily 
gathered  is  too  well  known.  In  the  first  place,  the  recorder  of  the 
history  of  a  patient  frequently  neglects  to  extend  his  inquiry  far  enough 
to  include  all  of  the  transmissible  psychoneuroses,  and,  in  the  second,  the 
relatives  are  prone  to  conceal  any  supposed  hereditary  taint  in  the 
family.  Here,  for  example,  is  a  table  prepared  by  tlie  Lunacy  Commis- 
sioners, showing  the  causes  of  insanity  in  136,478  admissions  to  asylums 
in  England  and  Wales,  in  which  I  find  the  item  "  hereditary  influence 
ascertained  "  20.5  per  cent.  Surely,  so  small  a  figure  does  not  represent 
the  true  proportion  of  heredity  as  an  etiological  factor  ! 

It  will  take  many  decads  of  much  more  careful  amipilation  of  his- 
tories to  establish  the  actual  ratio,  but  we  shall  attain  nearer  to  the  facts 
year  by  year. 

No  one  has  better  formulated  the  principles  of  heredity  in  relation 
to  insanity  than  Mercier,^  who  points  out,  among  other  things,  that, 
besides  the  importance  of  the  direct  transmission  of  an  unstable  nervous 
system,  there  is  another  law  of  heredity,  which  is  known  as  the  law  of 
sanguinity.  Two  parents  may  be  perfectly  stable  and  have  normal  organ- 
isms, and  yet  produce  offspring  with  unstable  and  abnormal  nervous 
constitutions,  because  of  the  unsuitability  of  the  sexual  elements  of  the 
parents  to  each  other.  The  perfect  organization  of  the  progeny  is  the 
result  of  three  factors — the  quality  of  the  germ  (which  brings  matter), 
the  quality  of  the  sperm  (which  brings  force),  and  the  suitability  of  the 
one  to  the  other. 

The  laws  of  heredity  as  they  relate  to  insanity  may  be  summarized 
briefly  as  follows  : 

1.  The  child  tends  to  inherit  every  attribute  of  both  parents. 

2.  Contradictory  attributes  can  not  be  inherited  from  both  parents. 

3.  The  child  may  inherit  the  attributes  of  either  parent  solely. 

4.  It  may  inherit  the  qualities  of  one  parent  in  some  respects  and 
of  the  other  in  other  respects. 
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5.  It  may  inherit  the  father's  attributes  for  one  [xjriod  of  existence 
and  the  mother's  for  another. 

6.  Some  attributes  have  the  quality  of  pre[)oteney,  or  the  tendency 
to  push  aside  or  overrule  other  attributes. 

7.  Attributes  whieh  are  simihir  in  both  pirents  tend  to  become  pre- 
potent, giving  rise  to  convergent  or  cumulative  heredity. 

8.  Attributes  may  be  transmitted  in  latent  form  from  one  genera- 
tion to  another,  to  retippear  in  a  third  or  fourth  or  still  more  remote 
genemtion — ^a  phenomenon  termed  "  reversion." 

9.  Attributes  tend  to  appear  in  the  progeny  about  the  same  time  of 
life  at  which  they  became  manifest  in  the  parents. 

10.  Attributes  of  the  father  tend  to  be  inherited  by  the  sons  and  of 
the  mother  by  the  daughters. 

A  study  of  the  above  laws  will  explain  many  of  the  puzzling 
features  of  psychopathic  heredity, — why,  for  instance  often  only  a  few  of 
the  children  of  a  neurotic  pan^nt  suifer  from  neuroses  or  psychoses,  and 
why  psychoneuroses  may  develop  in  the  ])rogeny  of  healthy  parents 
(latency).  It  must  be  remembered,  t<x),  that  there  is  a  variation  in  the 
degree  of  hereditary  tiiint  originatcnl  by  the  sevend  heritable  eipiiva- 
lents.  Thus,  simple  neurasthenia,  eccentricity  of  cliaracter,  and  a  puer- 
peral or  senile  [wychosis  are  not  so  s<»riou8  a  heritage  as  epilepsy, 
chronic  alcxiholism,  |)aranoia,  and  imbecility.  The  taint  in  a  family  is 
greater  the  larger  the  number  of  members  and  branches  afflicted. 
When  the  degnn*  of  hereditary  taint  is  marked,  the  ]>sycho8es  which 
may  develop  tend  to  b(»  modified  from  tin*  onlinary  tyjK's  of  such  |>sy- 
choses,  and  this  deviation  is  termed  hen^ditary  degenenitive  modifica- 
tion,— or,  in  short,  hereditary  degeneracy, — while  the  insanity  evolvcxl  is 
de^signated  as  a  degenerative  psychosis.  The  particular  degenerative 
])sychoses  are  such  forms  Jis  idicwy,  imbecility,  feeble-mi ndwlness,  jXTi- 
odie>iil  and  circular  insanity,  hysterical  insanity,  acute  simple  paranoia, 
])()lymor|)hic  insanity,  etc.  A  |)olymorphic  course  is  particularly  char- 
acteristic of  psychic  d(»generacy,  so  that  sometimes  a  ])erfe(!t  chain  of 
psychopathic^  conditions  and  psychoses  will  be  manifested  throughout 
the  life  of  the  degenerate. 

The  jx)lymorphism  of  hereditary  transmission  sometimes  manifests 
itself  in  what  is  known  as  progressive  hercnlitary  degeneracy.  For 
example,  drunkenness  in  one  genemtion  may  lead  to  sim])le  psychosc\s 
in  the  next,  to  complex  degenerative  psyclioses,  epilepsy,  etc.,  in  the 
third  generation,  and  finally,  in  the  fourth,  to  idiocy,  sterility,  and  the 
annihilation  of  the  st<K»k. 

The  indications  of  degeneracy  in  an  individual  are  termed  the*  stig- 
mata of  degeneration,  or  stigmata  hereditatis.  They  may  be  defined  as 
anatomi(Md  or  functional  deviations  from  th(»  normal,  which  in  them- 
selves are  usually  of  little  im]H)rtan(!e  as  regards  the  existence  of  an 
organism,  but  are  characteristic  of  a  marked  or  latent  neuropathic  dis- 
j)osition.  Much  study  has  of  late  years  been  devotcnl  to  these  indices 
by  many  in  vest  igji  tors,  jMirtieularly  in  their  relation  to  insanity,  idiocy, 
and  criminal  anthropology,  and  it  beh(K)ves  all  who  have  to  do  with  the 
development  and  care  of  the  human  IhkIv  in  any  particular — and  this 
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refers  esiK?cially  to  men  of  the  medical  and  allied  professions — to 
familiarize  themselves  with  these  signs  of  degeneration,  in  so  far  as  they 
concern  their  own  special  provine<?s  of  work.  These  stigmata  are  vices 
of  functional  and  orgiuiic  evolution.  The  deviations  from  the  normal 
may  be  in  the  way  of  excesses  or  arrest  of  development.  They  nmst 
be  distinguished  from  the  deficiencies  or  deformities  produced  by  acci- 
dents at  birth  or  by  disease.  I  have  said  that  these  stigmata  are  ana- 
tomical and  functional,  but  it  is  more  convenient  to  divide  the  func- 
tional group  into  physiological  and  psychic  classes.  It  is  the  latter 
which  we  are  more  apt  to  observe  in  our  social  relations  with  degenerate 
individuals.  The  psychic  stigmata  are  always  characterized  by  want 
of  balance  or  lack  of  proportion  between  certain  undeveloped  or  exces- 
sively developed  faculties  and  other  faculties  which  are  normal.  Dc»- 
fect  of  moral  sense,  of  attention,  of  memory,  will,  judgment,  or  unbal- 
anced excess  of  musical  or  mathematical  aptitudes  may  be  cited  as 
instances  of  psychic  stigmata.  Hence  the  three  following  divisicms 
may  he  made  of  all  the  degenerative  indices :  (1)  Anatomical  stigmata  ; 
(2)  physiological  stigmata ;  (3)  psychic  stigmata. 

Anatomical  Stigmata. 

Cranial  anomalies. 

Facial  asymmetry. 

Deformities  of  the  palate. 

Dental  anomalies. 

Anomalies  of  the  tongue  and  lips. 

Anomalies  of  the  nose. 

Anomalies  of  the  eye  *• .  .  . 

Flecks  on  the  iris ;  strabismus ;  chromatic  asymmetry  of  the  iris ; 
narrow  palpebral  fissures. 

Albinism. 

Congenital  cataracts. 

Microphthalmos. 

Pigmentaiy  retifiitis. 

Muscular  insufficiency. 
Anomalies  of  the  ear. 
Anomalies  of  the  limbs : 

Polydactyly. 

Syndactyly. 

Ectrodactyly. 

Svmelus. 

Ectromelus. 

Phocomelus. 

EiXcessive  length  of  the  arms. 
Anomalies  of  the  body  in  general : 

HernisB. 

Malformation  of  the  breasts,  thorax. 

Dwarfishncss. 

Giantism. 

Infantilism. 

Feminism. 

Masculinism. 

Spina  bifida. 
Anomalies  of  the  genital  organs. 
Anomalies  of  the  skin. 

Polysarcia, 

Hypertrichosis. 

Absence  of  hair. 

Premature  grayness. 
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Physiological  Stigmata. 

Anomalies  of  motor  function  : 

Retardation  of  learning  to  walk. 

Tics. 

Tremors. 

Epilepsy. 

Nystagmus. 
Anomalies  of  sensory  function : 

Deaf-mutism. 

Neuralgia. 

Migraine. 

Hyperesthesia. 

Anesthesia. 

Blindness. 

Myopia. 

Hypermetropia. 

Astigmatism. 

Daltonism. 

Hcmeralopia. 

Concentric  limitation  of  the  visual  field. 
Anomalies  of  speech  : 
'  Mutism. 

Defective  speech. 

Stammenng. 
^  Stuttering. 
Anomalies  of  genito  urinary  function  : 

Sexual  irritability. 

Impotence. 

Sterility. 

Urinaiy  incontinence. 
Anomalies  of  instinct  or  appetite  : 

Uncontrollable  appetite  (food,  liquor,  drugs). 

Merycism. 
Diminished  resistance  against  external  influences  and  diseases. 
Retardation  of  puberty. 

Psychic  Stigmata. 

Insanity. 

Idiocy. 

Imbecility. 

Feeble-mindedness. 

Pavor  noctumus. 

Preoocit;y ;  one-sided  talents ;  disequilibration. 

Eccentricity. 

Moral  delincjuency. 

Sexual  perversion. 

Having  made  this  attempt  to  classify  the  various  stigmata,  we  may 
now  ])rocee(l  to  examine  them  in  some  detail  :^ 

Cranial  Anomalies. — The  most  important  f«itnros  to  be  noted  in 
connection  with  the  head   are  asymmetrv  and  a  varietv  of  deformities. 

*  For  further  information  on  these  subjects  the  reader  is  referred  to  the  following 
articles  by  the  writer  : 

*' Some  of  the  Principles  of  Craniometry,"  '' N.  Y.  Med.  Reconl,"  June,  1888. 

**  Cranial  Measurements  in  Twenty  Ciwea  of  Infantile  C<?rebral  Hemiplej^ia  ** 
(with  E.  D.  Fisher),  **  N.  Y.  Med.  Journal,"  April  6,  1889. 

**  Craniometry  and  Cephalometry  in  Relation  to  Idiocy  and  Imbecility,"  **  Amer. 
Jour.  Insanity,"  July,  1895. 

"Deformities  of  the  Hard  Palate  in  Degenerates,"  "Internat.  Dental  Journal," 
December  1895. 

"The  Stigmata  of  Degeneration, "  "State  Hospitals  Bulletin,"  July,  189«. 
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It  is  necessary  to  an  understanding  of  these  stigmata  to  go  over  briefly 
a  few  facts  of  craniometry  and  cephalometry. 

A  score  or  more  of  distinguished  anthropologists  of  the  present  cen- 
tury have  been  trying  to  discover  racial  distinction  in  human  skulls  ; 
but  the  fact  is  that  there  are  not  so  many  characteristics  of  race  in  the 
cranium  as  in  other  parts  of  the  body,  and,  accordingly,  there  are  still 
wide  differences  of  opinion  as  r^ards  a  scientific  craniological  classifi- 
cation. Races  have  been  mingling  so  many  thousands  of  years  that 
cranial  dissimilarities  are  the  rule  among  them,  even  in  tribes,  and  to 
some  extent  in  families.  These  diversities  of  form  have  been  designated 
as  dolichocephalic,  mesocephalic,  and  brachycephalic — words  which 
merely  convey  an  idea  of  the  relation  of  the  length  to  the  breadth  of 
the  skull  when  viewed  from  above.  The  anteroposterior  is  to  the 
biparietal  diameter  as  100  is  to  a?,  is  the  formula  for  determining  this 
"  cephalic  index."  All  length-breadth  indices  below  78  are  considered 
dolichocephalic  ;  from  78  to  80,  mesocephalic ;  and  above  80,  brachy- 
cephalic. We  may  assume  that  the  physiological  limits  of  this  index 
are  70  to  90.     This  is  based  upon  thousands  of  measurements  of  skulls 


Fig.  236. 


by  various  investigators.  Any  excess  or  diminution  of  these  figures 
must  hence  be  regarded  as  pathological  (Fig.  236). 

But  while  one  skull  mav  be  narrower  or  broader  than  another,  there 
is  compensation  in  other  diameters.  The  dolichocephalic  has  a  greater 
vertical  diameter,  for  instance,  than  the  brachycephalic  skull. 

Besides  these  characteristics,  something  must  be  said  regarding  the 
physiological  asymmetry  of  the  skull.  The  fact  that  the  arms  and  hands 
are  not  symmetrical  on  the  two  sides  of  the  body,  either  in  size  or  func- 
tion ;  that  the  legs  and  feet  are  not  symmetrical ;  that  the  left  cerebral 
hemisphere  is  larger  and  more  complicatwl  than  the  right,  would  natu- 
rally lead  us  to  anticipate  some  slight  asymmetry  of  the  two  sides  of  the 
skull,  and  the  facts  of  observation  supjH)rt  ns  in  the  statement  that  asym- 
metry is  the  rule  and  perfect  symmetry  the  exception.  More  than  a 
thousand  postmortem  examinations,  the  examination  of  several  hundred 
heads,  and  an  inspection  of  some  collections  of  skulls,  such  as  that  of 
Blumenbach,  where  I  have  particularly  noted  this  point,  together  with 
the  testimony  of  others,  justify  me  in  this  assumption. 
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Asymmetry  sometimes  reaches  extraordinary  proportions,— often  with 
quite  a  normal  state  of  bmin  function,  often  with  marked  psycho])athic 
changes.  Outside  of  purely  physiological  asymmetry,  we  have  tliat 
depending  upon  defective  development  and  disease.  One  of  the  first  of 
nature's  constructive  principles  in  fashioning  the  skull  is  the  stniggle 
of  its  contents  for  volume.  Hence,  as  long  ago  ix)inted  out  by  Vir- 
chow,  premature  synostosis  of  any  cranial  suture  will  lead  to  compen- 
satory deformity.     So,  too,  will  arrest  of  development  in  any  center  of 


Fig.  237.— Chemoccphalus. 

ossification,  or  a  unilateral  aplasia  or  hyperplasia  of  the  skull  bones,  or 
of  the  contents  of  the  skull. 

Aside  from  the  deformities  of  the  head  which  are  congenital  in  char- 
acter, the  diseases  which  most  commonly  produce  cephalic  deformation 
in  early  life  are  rachitis  and  hydrocephalus  ;  in  later  life,  tumors,  exos- 
toses, etc.  ;  while  at  all  periods  of  life  the  shape  of  the  skull  is  menaced 
by  injuries,  from  a  forceps  delivery  to  a  falling  brick.  The  following 
are  some  of  the  commoner  designations  of  well-known  cranial  deformi- 
ties : 

Chemocephalus  is  flat-headeilness.     In  this  there  is  flatness  at  the 
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Fig.  238.— licptocephalus. 


top  of  the  head.  The  condition  is  also  called  platicephalus  (Fig. 
237). 

Leptocephalus. — Early  synostosis  of  the  frontal  and  sphenoid  pro- 
duces leptocephalus,  or  narrow-headed n(?ss  (Fig.  238). 

Macrocephalus  is  a  large  head,  usually  due  to  hydrocephalus. 

Microcephalus  is  a  small  hea<l,  due  either  to  aplasia  of  the  brain  or 
premature  synostosis  of  the  sutures  (nirely  the  latter). 

Oxycephalus,  or  steeple-.'*ha]K»d  skull,  is  due  to  synostosis  of  the 
parietal  with  the  occipital  and  temporal   bones,  with  compensatory  de- 
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velopraent  in  the  region  of  the  bregma.  Another  name  for  this  is 
acrocephalws  (Fig.  239). 

Plagriooephalus,  or  oblique  deformity  of  the  iiead,  is  due  to  unilat- 
eral synostosis  of  the  frontal  with  one  of  the  parietal  bones  (Fig.  240). 

Scaphooephalus  is  probably  caused  eithtT  by  too  early  union  of 
the  sagittal  suture  or  by  the  development  of  both  parietal  bones  from 
one  center.     The  top  of  the  head  is  keel-sha})ed  (Fig.  241). 


Fig.  239.— Oxycephalus. 


Fig.  240.— Plagiocephalus. 


Trieronocephalus. — Premature  union  of  the  frontal  suture,  resulting 
in  very  narrow  forehead  and  great  width  behind,  giving  rise  to  the  term 
trigonoceplialus  (Fig.  242). 

The  two  systems  of  measurement — the  craniometricail  and  the  ceph- 
alometrical — diifer  but  slightly  from  each  other,  the  former,  of  course, 
being  the  more  exact,  since  every  portion  of  the  naked  skull  is  attain- 
able. 

I  would  recommend  the  following  series  of  measurements  to  be 


Fig.  241.— Scaphocephalun. 


Fig.  242.— Trigonocephalus. 


taken — eleven  in  number — in  order  to  form  a  just  idea  of  the  capacity, 
shape,  and  symmetry  of  any  hejid  (Figs.  243  and  244):  (1)  The  circum- 
ference ;  (2)  the  naso-occipital  arc  (X  to  T)  ;  (3)  the  nasobregmatic  arc 
(iVto  /9)  ;  (4)  the  bregmatolambdoid  arc  (/^  to  ^1)  ;  (5)  the  binauricular 
arc  ;  (6)  the  antewpoj^terior  diameter  (S  to  0) ;  (7)  the  greatest  trans- 
verse diameter  (length-breadth  index);  (8)  the  binauricular  diameter ; 
(9)  the  two  auriculobregmatic  radii;  (10)  the  facial  length;  (11)  the 
empirical  greatest  height  (B  to  p). 
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In  addition  to  acquiring  these  mathematical  data,  cephalosoopic 
drawings  are  invaluable  as  exhibiting  deformity  clearly  to  the  eye. 
Hencc^,  the  horizontal  circumference,  naso-occipital  curve,  and  binau- 
ricular  curve  should  be  taken  with  a  strip  of  lead,  or,  what  is  better, 
with  the  instrument  devised  by  Luys  (on  the  principle  of  the  hatter^s 
conformateurs),  and  the  curves  projected  on  |xi|>er. 

Dolichocephalic  heads,  as  a  rule,  have  narrow,  and  brachycephalic 
have  broad,  faces.  Something  should  here  be  said  concerning  prog- 
nathism, of  whicli  there  are  several  forms.  The  best  method  of  deter- 
mining it  is  to  measure  the  angle  made  by  a  line  dniwn  from  the  nasal 
root  to  the  junction  of  the  inferior  nasal  spine  and  alveolar  prooess 
(Fig.  244,  N  to  x)  with  a  vertical  line  dropped  from  the  nasal  root  to 
Broca's  horizontal.  It  is  found  that  everv  normal  skull  exhibits  this 
subnasal  prognathism,  but  there  is  a  wide  variation  in  degree.  Extra- 
ordinary prognathism,  orthognathism,  and  opisthognathism — meaning 
extreme  projection,  straightness,  or  inclination  backward  of  the  sub- 
nasal  line — are  pathological. 

The  empirical  greatest  height  of  the  head  is  an  approximate  mcasure- 


Fig.  243. 


Fig.  244. 


ment  of  the  distance  between  the  liasion  and  vertex  of  the  skull  (B 
to  /5,  or  fl).  A  line  from  the  ext(TnaI  occipital  protuberance  to  the 
lowest  median  point  of  the  sujXTior  maxilla,  just  above  the  incisors  (T 
to  M),  passes  almost  directly  through  the  basion.  Hence,  in  cephal- 
ometry,  by  taking  this  diameter  and  the  radii  from  each  extremity  to 
the  bregma,  we  have  a  triangle  (J/,  /5,  T)  whose  height  (jB,  P)  is  easily 
ascertained.  The  height  averages  13.3  cm.  in  men,  12.3  in  ^vomen, 
and  the  physiological  variation  is  fn)m  11.5  to  15. 

The  only  instruments  necessary  for  obtaining  the  data  just  described 
are  a  pair  of  cali|)ers,  the  tape-line,  and  a  strip  of  sh(H>t-lead  two  feet 
long  by  J  or  |  of  an  inch  wide.  Benedikt's  «ili[wrs  (manufactured 
by  Wolters  in  Vienna),  which  are  here  illustrated,  are  to  be  recom- 
mended for  their  exactness  (Fig.  245),  as  are  also  those  that  I  have  had 
made  for  my  own  use  (Fig.  246). 

Excessive  prognathism  is  found  among  criminals,  in  microcephali, 
and  in  cases  of  hemi-  and  paraplegia  spasticji  infantilis.  Skulls  known 
as  crania  progenasi  have  considerable  pathological  significance.  In 
these,  lower  teeth  project  beyond  the  upper,  and  the  inferior  maxillary 
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angle  is  obtuse,  due,  probably,  to  aplasia  of  the  upper  or  hyperj)lasia 
of  the  lower  maxilla. 

The  demonstration  of  the  empirical  greatest  height  is  often  quite 
valuable  as  an  index  of  degenerative  and  neuropathic  types.  The 
following  are  some  general  points  which  should  be  considered  in  the 
examination  of  these  cases  : 

A  skull  below  the  normal  type  in  volume  belongs  to  an  abnormal 
individual. 

Undertypical  measurement8  of  the  head  should  always  lead  us  to 
entertain  the  suspicion  of  defective  cerebration. 

Abnormal  smallness  of  any  part  of  the  skull  permits  the  conclusion 
that  the  part  of  the  brain  in  its  neighborhood  is  imperfectly  developed. 

Excessive  development  of  the  head  has  a  double  signification.     It  is 
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Fig.  24S.— Benedikt*s 
calipers. 


Fig.  246.— Author's  calipers. 


always  pathological,  but  may  mean  abnormality  of  brain  or  successful 
compensation.  Wormian  bones  are  also  doubly  significant.  They 
either  represent  a  pathological  process  or  a  successful  effort  of  nature 
in  repair. 

Hemiplegia  spastica  infantilis,  epilepsy,  and  intellectual  or  ethic 
weakness  often  exhibit  unilateral  aplasia  of  the  skull. 

The  skull  is  representative  of  the  brain  only  during  the  years  of  its 
development,  and  it  must  be  remembered  that  psychopathic  deteriora- 
tion often  has  its  inception  subsequent  to  the  completion  of  the  process, 
when  no  impression  can  be  made  upon  its  bony  walls. 

I  have  prepared  a  table  of  the  measurements  recommended,  showing 
the  averages  in  adults,  male  and  female,  together  with  the  physiological 
variation,  excesses  above  or  below  which  are  significant  of  morbidity. 
It  is  based  upon  the  examination  of  some  hundreds  of  skulls  and 
heads,  and  upon  statistics  given  by  various  authorities  who  have  made 
especial  study  of  this  department  of  anthropometry.  Hence  it  may 
be  depended  upon  as  a  fair  estimate  of  the  dimensions  of  the  head  in 
most  of  the  Caucasian  races.     The  table  is  as  follows  : 
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Table  of  Ckaniometrical  Mearurementb. 


1.  Circumference, 


2.  Volume, 


3.  Naso-occipital  arc,    .   .   .   . 


4.  Nasobregmatic  arc, 


5.  Bregmatolambdoid  arc, 


6.  Biuaaricalar  arc. 


7.  Autero|K)sterior  diameter, 


AVKRAOE  IN 

ADITLT  IN 

Ckntimktkrs 

-3 

1 

^ 

(^ 

52 


1500 


32 
12.5 
12.5 


32 


17.7 


8.  Greatest  transverse  diameter   14.6 


9.  Length-breadth  index,    .    . 


10.  Binauricular  diameter,   .    . 


82.2 


12.4 


11.  Auriculobregmatic  radii,    . 


12.   Fiu'ial  length, V2:Xi 


50 


1300 


31 


12 
11.9 


31 
17.2 


14 


83.8 


Physioixm*- 

ICAL 

Variation. 

Rbmarks. 

48.6-67.4 
1201-1751 

Roughly  approximated,  the 
volume  is  to  the  circum- 
ferenoe  as  1350  cc.  is  to 
50  cm. 

28-38 

In  figure,  ^to  71 

10.9-14.9 

NU>^. 

9.1-14.4 

PtoA, 

28.4-35 

16.5-19 

StoO, 

13-16.5 

The  formula  for  the  length- 
breadth  index  is : 

Length  :  Breadth  : :  100  :  ar. 

An  index  below  78  is  doli- 
chocephalic ;  78  to  80, 
mesocephalic ;  above  80, 
brachyeephalic 

76.1-87 

11.9      10.9-13.9 


The  height 
B-X  of  the 
triangle  E^ 
J?,  ^formed 
jcby  the  anri- 
culobregma- 
tic  radii  and  the  binaari- 
cular  diameter,  averages 
11.17  with  a  variation 
from  10  to  12.65. 


13.  Empirical  greatest  height, 


13.3      12.3 


10.5-14.4 


11.5-15 


From  root  of  nose,  N,  to 
lowest  part  of  chin. 

The  empirical  greatest 
height,  By  /?,  is  obtained 
by  measuring  the  sides  of 
the  triangle  Mj  3,  T. 


These  measurements  are  those  of  the  a<lult  human  skull.  As  the  hair  and  scalp 
superadd  about  3  cm.,  alx)ut  6  i)erceiit.  should  be  deducted  in  the  head  measurements 
Nos.  1,  3,  and  6  to  obtain  those  of  tlie  skull.  In  taking  the  diamet<»rs  Nos.  7  and  8, 
deduct  1  cm.  (the  scalp  averaging  5  mm.  in  thickness),  and  from  the  shorter  radii,  such 
as  Nos.  10  and  11,  subtract  but  7  mm. 


Facial  Asymmetry. — Inequality  of  the  two  sides  of  the  face — 
when  congenital  and  not  due  to  some  such  disease  as  hemiatrophy — is 
to  be  looked  upon  as  a  stigma  of  defeneration.  In  the  same  catogory 
may  be  groujKnl  various  irregularities,  and  such  conditions  sis  excessive 
prognathism  or  retrognathism.     Great  prominence  or  unequal  promi- 
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■  Dciipp  iif  the  malar  hones  is  to  be  observo<l,  and  also  aeyniiiiftry  of  the 
orbits  (Fip.  :247). 

Deformities  of  the  Palate. — In  oonneotion  with  tlie  sotl  palaU', 
bil'urcatioii  of  the  uvula  may  be  mentionpd.  As  regards  the  liard 
palate,  I  have  dwelt  upon  its  deformities  at  some  length  in  an  article  in 
the  "International  Dental  Journal "  {December,  1895),  and  tlie  facte 
there  brought  forwiird  may  be  reeapitulnted  a«  follows  : 

While  the  palate  occupies  but  a  nmall  place  in  this  great  category  of 
hereditary  ti^ti^rmata  of  all  kinds,  it  is  one  of  the  anat«)mical  group,  and 
this  group  is  for  many  reasons  the  one  of  gnatest  importance.     In  this 


Fi(,.  217.-MM, 


group,  too,  it  occupies  a  distinctive  place  as  being  among  the  most 
striking,  frequent,  and  significant  of  the  anomalies. 

The  arch  of  the  hard  pidate  presents  considerable  variation  within 
strictly  norma!  anatomical  limits,  A  large,  wide,  nutderatcly  high 
vault  is  what  may  be  odlwl  a  normal  standard.  It  means  tlie  higbi>8t 
evolution,  judging  from  the  fact  that  the  month-cavity  increases  in 
cajtacity  as  we  ii,>«^'iid  the  vertebrate  s<'riea.  Deviations  from  that 
standard  are  not  at  all  infiii|iiint,  and  yet  such  deviations  may  Iw  nnr- 
mal.  Thus,  the  jiulutr  niiiy  be  low  and  broad,  or  it  may  lie  high  and 
narrow ;  it  may  be  short  ur  long  in  its  anteroposterior  diameter ;  it 
may  be  ridged  unduly  along  the  palutinc  suturcH,  or  it  may  present 
marked  rugosities  on  it-s  surface,  espw-ially  in  the  anterior  region  ;  yet 
these  variations  are  normal.     Probably  we  may  look  upon  these  peeu- 
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liarities  as  a  species  of  compensatory  development.  Just  as  in  a  study 
of  heads  we  find  some  very  long  and  low,  and  others  short  and  round 
and  high,  and  recognize  the  fact  that  the  shortness  in  one  dimension  is 
compensated  for  by  a  corresponding  increase  in  another,  so  we  may 
regard  variation  in  palatine  diameters. 

The  |)athological  palate  lias  not  been  studied  as  much  as  it  deserves 
to  be.  Save  occasional  and  casual  references  to  the  "  Gothic  "  |mlate 
in  literature,  and  one  or  two  papers  upon  the  "  torus  palatinus,"  very 
little  has  been  written  upon  the  subject  In  my  paper,  previously  referred 
to,  I  have  attempted  to  classify  such  pathological  palates  as  could  be  justly 
looked  upon  as  indicative  of  degeneracy.  The  word  Gothic  having  been 
so  long  in  use,  and  the  hard  palate  being  much  like  an  arch  or  roof,^  I 
have  followed  architectural  nomenclature  in  the  classification  offered. 

Pathological  Palates  : 

1.  Palate  with  Gothic  arch  (Fig.  248). 

2.  Palate  with  horseshoe  arch  (Fig.  249). 

3.  The  dome-shaped  palate  (Fig.  250). 

4.  The  flat-roofed  palate  (Fig.  251). 

5.  The  hip-roofed  palate  (Fig.  252). 

6.  The  asymmetrical  palate  (Fig.  253). 

7.  The  torus  palatinus  (Fig.  254). 

The  seven  varieties  named  are  to  be  looked  upon  as  types  merely. 
Elach  type  will  be  found  to  present  variations  and  combinations  with 
other  forms.  Thus,  the  Gothic  arch  may  have  a  low  or  high  pitch  and 
be  short  or  long.  The  horseshoe  arch  (a  familiar  one  in  Moorish  archi- 
tecture) is  always  easily  distinguished,  but,  owing  to  its  conformation, 
a  e^ist  can  not  well  be  taken  of  it  to  show  it  in  a  perfect  outline.  The 
dome-shaped  palate  may  be  high  or  low,  may  be  combined  with  a.sym- 
metry  or  torus.  The  presence  of  a  torus  in  the  Grothic  variety  is  apt  to 
destroy  the  purely  Gothic  form,  and  may  cause  it  to  resemble  the  flat- 
roofed  palate.  Under  the  heading  of  flat-roofed  palate  I  should  include 
all  such  palates  as  are  nearly  horizontal  in  outline,  as  well  as  those  with 
inclined-roof  sides  but  flattene<l  gable.  In  the  hip-roofed  palate  we 
have  the  sloping  sides  as  usual,  but  also  a  marked  pitch  of  the  palate 
roof  in  front  and  behind  ;  occasionally  one  may  meet  with  a  palate  of 
this  kind  with  so  remarkable  a  pitch  from  before  backward  that  it  is 
almost  like  a  Gothic  roof  turned  about  so  that  the  gable  runs  tran.s- 
versely. 

Asymmetry  in  the  jwilate  is  commonly  observed  in  many  of  the 
previously  described  forms,  but  occasionally  is  the  only  noteworthy 
peculiarity.  It  is  usual  to  find  asymmetry  of  the  face  and  skull  in 
cases  with  an  asymmetrical  palate.  The  torus  palatinus  (Latin  tonu*, 
swelling)  was  first  mentioned  by  Chassaignac  as  a  mediopalatine  exos- 
tosis. It  is  a  projecting  ridge  or  swelling  along  the  palatine  suture, 
sometimes  in  its  whole  length,  sometimes  in  only  a  portion  of  its  course. 
It  is  always  congenital.     It  varies  considerably  in  its  shape  and  size,  so 

'  '*  There  is  some  confusion  in  literature  of  the  roof  of  the  mouth,  or  hard  palate, 
referred  to  in  this  paper,  with  the  dental  arch,  which  is  quite  another  thing.'' 


tion  of  (lepfenenipy.     Ttie  deformed  jtHlnte  is,  to  my  mind,  one  of  th« 
chief  anattniiiciil  Hiicmatii  of  dopeni^nition. 

It  is  tnie  that,  from  this  single  iiidiaiHoii,  it  would   not,  bo  stricUj 
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ninl  jmluh^  in  10  per  cent,  of  a])]ian?Ltly  niirnial  persons,  in  ft2  per 
cent,  of  idiots  and  feebie-mindi^,  in  7(>  ])er  wiit.  of  epileptics,  in  80  per 
cent,  of  coses  of  insanity  in  general,  in  70  \Kr  eont.  of  the  liysteriual 
insane,  and  in  So  per  cent,  of  cai^es  of  general  {Hinilysis.  Nuckt;  tta« 
studied  imrtifularly  the  torus  palatiniis  in  1449  individuals,  normal  and 
psychopathic;;  he  found  it  present  in  23.9  per  cent,  of  psychopathic 
women  (inniine,  epilcplic,  idiot,  and  criminal),  32.9  per  cent,  of  epilep- 
tic women,  34.4  [ler  ecnL  of  criminal  women,  22.7  ]>er  cent,  of  normal 
women.  The  percentagi's  were  smaller  in  men  than  in  women.  A 
narrow  torus  is  more  common  than  a  broad  one. 

Stieda  examined  1500  sknlU  for  the  torus  fi-om  an  anthropolc^ical 
point  of  view.  The  akulls  were  of  Prussians,  Armenians,  Africans, 
Frenchmen,  Russians,  and  Asiatics,  He  derided  that  it  lins  no  anthro-  , 
pologieal  significance  ;  t;ivea  no  racial  di.'jtinctiou.     While  the  toi 
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undoubtedly  of  value  as  an  index  of  degeneration,  i»artionlarly  where  it 
is  well  niarki'd,  it  pmhahly  has  less  imjKtrtuncc  in  this  resjiect  tlian 
soiiii.'  iil'thi'  other  I'lnns  iif  jKithological  jialate. 

Dental  Anomalies. — Among  anomalies  of  the  teeth  are  macro- 
dontifini,  uiiiTiHlodlir^in,  prujectuig  teeth,  hadly  placed  or  misplaa-d 
teeth,  double  row  of  tcctii,  or  teeth  which  are  striated  transversely  or 
longitudinally.  CaricB  of  the  t^«ith  and  Hiitchinson'e;  teeth  are  due  to 
neglect  or  disease.  The  latter,  however,  may  often  he  considered  as  a 
Htlj:Jii:i  iif  dpy;i>inT;ili"n.     Then   there  is  a  rctaniation  of  the  first  and 

Anomalies  of  the  Tongue  and  Lips. — A  very  large  tongue 
{mueroghissus)  is  not  infreqiicnily  observetl  among  the  lowest  classes  of 
degenerates,  as  in  idiocy.  Sometimes  there  is  mieroglossus,  asymmetry 
of  the  two  halves,  or  hifidity  of  the  point.  Harelip  is  somewhat  more 
common   than  cleft-palate,  but,  tike  the  latter,  its  exact  standing  as  a 
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d^enerative  stigma  is  not  fully  determined.  Undue  swelling  or 
puffiness  of  the  lips  is  noteworthy. 

Anomalies  of  the  Nose. — Marked  deviation  of  the  nose  to  one 
side  or  the  other  should  be  noted.  Taken  alone  it  may  possess  little 
significance,  but  in  conjunction  with  other  stigmata  it  is  of  value.  The 
nose  may  be  absent,  or  present  defect  of  osseous  develojmient  {nasus 
adunctis)  or  atresia  of  the  nasal  fossae. 

Anomalies  of  the  Eye. — The  pathological  conditions  of  the  eye 
have  been  placed  in  two  groups  in  the  foregoing  classification,  since  some 
are  anatomical  and  some  physiological.  To  enumerate  them  altogether, 
they  are  as  follows  : 

Anatomical.  Physiological. 

Flecks  on  the  iris.  Blindness. 

Strabismus.  Myopia. 

Chromatic  asymmetry  of  the  iri&  Hypermetropia. 

Narrow  palpebral  fissures.  Astigmatism. 

Albinism.  Daltonism. 

Congenital  cataracts.  Hemeralopia. 

Pi^entary  retinitis.  Concentric  limitation  of  the  visual  field. 

Microphthalmos.  Nystagmus. 

Muscular  insufficiency. 

It  is  true  that  any  one  or  two  or  more  of  these  conditions  present  do 
not  certainly  indicate  degeneracy,  but  they  are  significant  in  connection 
with  other  abnormal  states,  and  all  of  them  are  more  frequently 
observed  in  degenerate  individuals,  especially  the  lower  orders,  than  in 
normal  persons.  In  idiots,  convergent  strabismus,  due  to  defect  of 
refraction  and  in  conjunction  with  hypermetropia,  is  very  common. 
Muscular  insufficiency  and  nystagmus  (lateral  or  rotatory)  are  also  often 
met  with  in  this  class  of  cases.  In  paralytic  and  other  idiots  and  imbe- 
ciles homonymous  hemianopsia  is  sometimes  met  with. 

Anomalies  of  the  Ear. — Deformities  of  the  ear  have  been  de- 
servedly well  studied,  for  as  stigmata  of  degeneration  they  take  high 
rank,  like  anomalies  of  the  hard  palate,  in  the  anatomical  group. 
Morel,  Stahl,  Wildermuth,  Binder,  and,  more  recently,  Schwalbe,  have 
given  us  especially  good  studies  of  those  conditions.  From  their 
writings  and  my  own  studies,  the  following  classification  (following 
Binder)  into  twenty-two  varieties  may  be  made : 

I.  Abnormally  implanted  ears ;  they  project  too  far  or  lie  too 
closely,  are  placed  too  high  or  too  low,  too  far  forward  or  too  far 
backward  on  the  head. 

II.  Excessiv^ely  large  ears:  (1)  absolutely  too  large;  (2)  rela- 
tively too  large  in  small  or  microcephalic  individuals. 

III.  Ears  which  are  too  small. 

IV.  Too  marked  conchoidal  shape  of  the  ear.  The  details  of  the 
ear  (anthelix  and  crura,  etc.)  are  but  slightly  marked,  while  the  helix 
outlines  the  ear  like  the  rim  of  a  funnel. 

V.  Ears  which  have  a  general  ugly  shape.  The  breadth  of  the 
upper  part  may  exceed  that  of  the  lower,  and  vice  versii ;  excessive 
length  ;  ears  without  lobulas  ;  unusually  short  ears. 
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VI.  Ear  not  uniform  in  width ;  usually  a  long  ear  with  one 
or  more  constritttions  in  its  brciulth. 

VII.  The  Blaiiiville  ear;  iLsymmetrj-  of  various  kinds  of  the 
two  ears.  In  most  cascij  the  aKynimotry  is  due  to  an  anomaly  of  the 
lefl  ear. 


iDclwra  iDtartngica 


Fig.  2W.— Nornul  tai, 

VIII.  The  ear  without  lobule ;  there  are  usually  other  deformities 
of  this  ear  besides  the  absence  of  lobule,  such  as  too  large  a  concha, 
prominence  of  the  antlielix,  etc. 

IX.     The  oar  with  adherent  lohnlo ;  the  lobule  is  enlarged,  ad- 
herent, and  inclines  downward  toward  the  check. 


Fig.  3H.—BI«lD  Tills 


Fig.  257.— Morel « 


X.     The  Stidil  car,  No.  1.*     A  scries  of  anomnlies  of  the  helix. 
The  helix  is  broad,  like   a  l)and,  and    coalesces  with    the   cartilages 

'  See  "  Zeitschrift  Fix  Psych.,"  vol.  xvi. 
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of  the  crura  fiircata.  The  fossa  ovaiis  and  fossa  scaphoiden  are 
scaroely  to  be  seen.  The  lower  half  of  the  helix  is  obliterated.  There 
are  occasionally  slight  variations  from  this  ty[>e. 

XI,  The  Darwin  ear;  helix  interrupted  where  its  transverse 
portion  passes  into  the  descending,  and  at  this  pc>int  is  a  projection  of 
tlie  rim  above  and  outward,  like  the  pointed  ear  of  lower  animals. 

XII.  The  Wildermuth  ear."  The  anthelix  projects  so  far  as 
to  form  the  most  prominent  part  of  the  auricle. 

XIII.  The  ear  without  anthelix  or  crura  fiircata. 

XIV.  The  Stahl  ear,  No,  2.  Multiplication  of  the  divisions  of 
the  crura  furcata,  so  that  there  are  three  instead  of  two  crura. 

XV.  W'ildermuth's  Aztec  ear.  liobule  wanting ;  the  whole 
ear  seems  pushed  forward  and  downward ;  the  cms  sujierius  of  the 
anthelix  coalesces  with  the  helix,  while  its  cms  auterius  is  scarcely 
perceptible. 

XVI.  The  Stahl  ear,  No.  3,  Only  the  erus  anterius  of  the  cniro 
furcata  is  present,  while  tlie  auricle  seems  divided  into  two  halves  by  a 
ridge  from  the  antitragus. 

XVII.     The  ear  with  double  helix. 
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XVIII.     The  ear  with  too  large  or  too  small  a  concha. 

XIX.  The  ear  with  continuous  fossa  scii|»hoidea.  The  fossa 
passes  down  into  the  lobe. 

XX.  The  Morel  ear.  A  form  marked  by  abnormal  develop- 
ment of  the  helix,  anthelix,  fossa  s«iphoidea,  and  crura  furcata,  so  that 
the  folds  of  the  ear  seem  obliterated,  and  the  ear  is  8m(X)th,  larger  than 
usual,  often  prominent,  and  with  thin  edge. 

XXI.  Ears  missha|>en  by  abnorninl  cartilage  development. 
Here  iielong  all  irregular  cartilaginous  growths  and  thickenings  except 
those  caused  by  hematoma  of  the  car. 

XXII,  Various  pecnliaritics,  difRcult  to  classify,  arc  included 
here,  such  as  abnormalities  of  the  semilunar  incisure  of  the  tragus  and  of 
the  meatus,  coloboma  of  the  lobnlc,  hairiness  of  the  different  parts  of 
the  auricle,  accessory  ears,  clefts,  etc. 

'  "Wurt.  Cotresp.-Blatt,"  1886,  No.  40. 
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The  most  important  nialformatiims  of  the  car — tlioee  that  may  be 
regarded  as  helonguig  to  the  Htif^niata  of  det^neration,  and  thoM;,  too, 
which  are  striking  and  plain  to  tlie  eye — are  to  be  summarized  as 
follows : 

TKe  deep  position  of  the  croa  anterius. 

Marked  prominence  of  the  antheliz. 

Biceasive  broadening  of  the  ear. 

Stunted  development  of  or  absence  of  the  helix. 

Tritiircation  of  the  anthelix. 

Widening  of  the  fossa  scajihoidea. 

Absence  of  the  cni§  superios. 

Complete  absence  of  bmile. 

Asymmetry  of  the  two  ears. 

Excessive  enlargement  or  ditninutioD  of  the  concha. 

Exoeasive  conchotdal  structure  of  the  ear. 

Reference  is  occasionally  made  in  literature  to  the  Cagot  ear.  The 
Cagot  is  a  species  of  cretin  in  the  French  and  SpuniHh  Pyrenees,  in 
wliich  one  of  the  chief  physical  deformities  is  aliaencc  of  the  lobule  of 
the  car. 

Binder  states  that  the  adherent  lobnle  exists  in  almost  one-third  of 
normal  persons,  and  in  the  photogra]>h8  of  several  hundred  distingni-shed 
persons  15  per  cent,  had  abnormal  lobules.     At  tlie  same  time  more 


than  twice  as  many  adherent  lobules  are  found  in  degenerates  iis  in 
norniid  individuals. 

Now,  with  rcgjinl  to  statistics  of  malformed  ears  in  dqieuenito  in- 
diviihiak,  Wildermuth  notetl  this  (i>nditionin  41  jxir  (.«int.  of  142  idiots. 
Binder  found  Ii4  jwr  wiit.  of  degeucrate  cars  in  ."!54  insiuie  i»ersons. 
It  is  to  be  n'oiiirkwl,  however,  that  Binder  was  more  can-fnl  in  his  ex- 
aminations, and  iiy  long  jinietice  had  a^iuin-d  more  exjwrt  knowle<lgc 
than  WihliTOHith.  Friinkel  observed  degeiicnitc  cars  in  251  cases  out 
of  .'(2  with  cnminm  ]>nigamenni. 

Knecht  found  2(1  j>er  cent,  of  degenerate  cars  among  1274  criminals, 
27  per  cent,  among  48  epile|>tic8,  and  32  i>or  cent,  among  84  insane. 
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Anomalies  of  the  Limbs. — Paralysis,  atrophy,  retarded  growth, 
club-foot,  and  atlietosis  are  conditions  due  to  disease  of  tlic  brain,  and 
are  observed  in  many  cases  of  paralytio  idiocy.  These  are  not  properly 
stigmata  of  degeneration,  altbougli  tlioy  may  be  such  under  some  cir- 
cumstances, as,  for  instance,  when  chib-fbot  or  cliib-linnd  has  a  terato- 
logical  origin.  On  the  otlier  hand,  tliere  are  anomalies  liaving  a 
hereditary  cliaracter,  wliich  are  essentially  degenerative  indices.  Among 
these  may  he  mentioned  congenital  luxations,  supemmnerary  fingers  or 
toes  (Polydactyly),  fusion  of  fingers  or  toes  (syndactyly  or  aschistodactyly), 
excessive  length  of  the  amis  as  compared  with  the  rest  of  tlie  body  and 
the  lower  linihs,  missing  fingers  or  toes  (ectrodactyty),  missing  limb 
(ectromclus),  fusion  of  the  extremities  (symelus  or  symmelus),  or  ab- 
sence of  partK  of  limbs  so  that  they 
are  excessively  short  (phoconielus). 
There  may  also  be  anomalous  brevity 
of  some  digits  a.s  compared  with  the 
relative  proportions  of  normal  digits. 
Excessive  volume  of  limbs  (megal- 
omelus)  or  digits  (inegalo<lactyly)  or 
excessive  gracility  of  limbs  (oligo- 
melus)  or  of  digits  (oligodactyly)  also 
deserve  mention. 

Anomalies  of  the  Body  in 
General. — Local  malformations  are 
naturally  of  more  importance  than 
general  anomalies  of  the  whole  form, 
but  it  is  necessan'  to  study  the  rela- 
tive proiwrtions  of  the  entire  figure 
from  an  ant)iro]M>nietrieul  ]wint  of 
view,  and  to  comjMire  the  re.sults  with 
normal  standards.  Excessive  dim- 
inutiveness  of  figure,  as  well  as  ex- 
cessive or  giant  growth,  arc  indications 
of  degeneriicy.  So,  too,  are  infantile 
characteristics  in  an  adult,  feminine 
peculiarities  in  males,  and  masculine 
traits  in  females.  In  this  regard,  observations  of  the  relative  ])ro- 
portions  of  the  shoulders  and  pelvis  are  particularly  useful.  The 
occult  form  of  spina  bifida  with  local  hy  pert  Heliosis  is  met  with. 
Deviation  of  the  vertebral  column  among  nearojiaths  is  mentioned  by 
FCt6.  They  may  be  lonloses,  scolioses,  (»r  kyphoses  in  various  degrees. 
The  coccyx  may  present  peenliarities,  such  as  simulation  of  a  tail. 
Thoracic  asymmetry  or  other  deformity  is  obHer\(Hl  at  times.  Absence 
of  pecf<)ral  muscles,  or  of  muscles  in  variiais  (wirts  of  the  body,  lias 
significance.  Hernia;  are  evidence  sometimes  of  arrest  of  development 
of  some  part  of  the  abdominal  wall.  Kscessive  development  of  mam- 
mary glands  in  males,  or  their  absence  or  reduplication  (jwlymastia)  in 
either  sex,  constitutes  an  evidence  of  degfmoraey. 

Anomalies  of  the  Genital  Organs. — Among  the  genital  anomalies 
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in  males  are  cryptorchismus ;  unilateral  or  bilateral  microrcliidia ; 
spurious  herniapliroditism  ;  insufficient  dcveUipuieiit  uf  the  entire  genital 
apparatus  ;  hypospa(lia.s ;  epispadias ;  defect,  torsion,  or  grvat  volume  of 
the  prepuce ;  median  jiiwurc  of  the  scrotum  ;  ini])erforate  meatus. 

In  females  tlie  labia  may  be  abnormally  lat^,  simulating  a  scrotum  ; 
sometimes  very  small.  The  (clitoris  may  be  exceedingly  large.  The 
labia  minora  may  be  hypertrophied.  Sometimes  there  are  intermediate 
folds  between  the  labia  minora  and  labia  majora.  The  labia  minora 
may  be  pigmented,  particularly  in  brunets  and  when  they  are  hyper- 
trophic. There  nmy  be  imperforate  vulva,  or  atresia  of  the  vagina,  or 
double  vagina  ;  uterus  bicomis  is  sometimes  met  with. 

Anomalies  of  the  gcnito-urinarj-  apparatus  should  always  be  sought 
for,  for,  though  most  frequent  among  idiots,  imbeciles,  e])ileptics,  and 
the  like,  they  are  by  no  means  rare  in  otlier  classes  of  degenerates  and 
in  degenerate  families.  In  males,  defect  of  the  testicles  often  coincides 
with  general  excess  of  growth  in 
the  whole  body  or  in  the  lower 
extremities,  such  as  is  often  pro- 
duced by  castration  in  man  and 
lower  animals. 

Anomalies  of  the  Skin. — 
Among  the  anomalies  of  the  skin 
are  to  be  mentioned  adipose 
thickening;  polysarcia;  preco- 
cious and  often  abnormal  devel- 
opment of  the  hairy  system  ;  hair 
along  the  spinal  column ;  rudi- 
mentury  tail  ;  premature  gray- 
Bess ;  a  glabrous  chin  in  gn>wn 
men  ;  persistent  lannginous  char- 
acter of  the  hair ;  excessive  growth 
of  hair  on  the  chin  and  breast  in 
women  ;  complete  or  partial  dis- 
coloration of  the  hair  (albinism,  vitiligo) ;  local  or  genenil  hypertri- 
chosis ;  partial  or  complete  absence  or  fetal  state  of  the  nails  ;  melanism 
of  the  skin ;  pigmentarj'  or  vascular  nevi ;  molluscuni ;  ichthyosis ; 
vitiligo  ;  albinism  ;  pigmented  s|>ots. 

Anomalies  of  Motor  Function. — Delay  in  acquiring  a  knowledge 
of  the  proi»er  use  of  muscles  for  walking,  eating,  and  the  like  may 
often  be  regarded  as  an  inde.v  of  degeneracy,  AVliert?  ordinarj'  etio- 
logical factors  may  be  exchide<l,  tremonj.  ties,  epilepsy,  and  nystagmus 
may  have  a  similar  value.  Even  when  not  congenital,  they  often  indi- 
cate hereditary  instability  of  the  nervous  system. 

Anomalies  of  SeosOiy  Function. — The  numerous  anomalies  of 
function  in  connection  with  the  eye  have  already  been  mentioned. 
Congenital  deafness  has  also  its  significance.  So,  too,  have  hereditary 
forms  of  migraine  and  neuralgia.  Certain  defects  or  exw'sses  in  general 
cutaneous  sensibility  have  been  noteil  as  frequent  among  degenerates. 
Thus   several   excellent  writers  on   this  subject   have   stated   that   a 
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general  anesthesia  is  not  uncommon,  especially  among  lower  classes 
of  degenerates.     In  some  instances  there  is  liyj>eresthesia. 

Anomalies  of  Speech. — It  may  Ix;  questionable  as  to  how  far 
stammering  and  stuttering  are  to  he  kK)ked  upon  as  functional  degen- 
erative stigmata,  but  they  are  certainly  found  more  often  in  children 
with  a  neuropathic  inheritance  than  in  children  with  good  heredity. 
Delay  in  the-  acciuisition  of  language  and  complete  or  partial  defect  of 
speech  liave  more  significance. 

Anomalies  of  Genito- urinary  Function. — Sexual  irritability, 
imi)ot(»nce,  sterility,  and  urinarj'  incontinence  must  be  considered  as 
indices  of  neuropathic  disposition.  Retardation  of  puberty  in  both 
sexes,  but  es|>ecially  in  the  male  sex,  is  a  noteworthy  indication. 

Anomalies  of  Instinct  or  Appetite. — It  has  been  pointed  out 
that,  among  all  degen(»nites,  there  is  a  taste  or  api)etitc  for  certain  footls 
or  drugs  which  tends  to  favor  their  dissolution  (alcohol,  moq>hin, 
cocain,  and  the  like).  In  many  «ises  of  inebriety  the  uncontrollable 
appetite  is  to  be  looked  uj>on  as  a  functional  stigma  of  neuropathic 
inheritance.  Gluttony,  merj^cism,  and  the  like  are  usually  similar  indi- 
cations. 

Miscellaneous. — A  diminished  resistance  against  external  influ- 
ences (such  as  stniins  of  various  kind)  and  diseases  is  significant. 
Great  precocity  of  intellectual  development  and  of  certain  aptitudes, 
and  morbid  emotioiuil  conditions,  are  among  suspicious  indications  of  a 
neuropathic  basis. 

The  psychic  stigmata  of  degeneracy  need  only  the  foregoing  enu- 
meration. 


PHYSICAL  AND  MENTAL  STRAIN. 

At  the  beginning  of  this  chaptcT  I  sjK>ke  of  the  etiology  of  insanity 
as  being  des<Til)able  in  two  terms,  heredity  and  strain — heredity,  which 
renders  the  nervous  organization  unstable,  the  strain,  which  causes  the 
unstable  nervous  e(»nt(»rs  to  collapse.  Doubtless  there  are  limits  of  en- 
dunuiee  in  any  organization,  no  matter  how  strongly  balanced,  if  the 
strain  be  great  (»nough,  but  the  instances  of  insanity  developing  in  indi- 
viduals with  |)roperly  balanced  and  adjustcnl  ner\'ous  organiaitions  are 
nire  ind(»ed.  The  strain  which  breaks  the  unstable  nervous  svstem  is 
physi('al  or  moral,  often  lK)th.  What  orgmiism  could  withstand  the 
assiuilts  u]>on  its  integrity  of  all  thn^e  of  these  factors — heredity, 
physical  ill-health,  and  cankering  care?  It  is  difficult  to  estimate 
accunitely  the  pro|)ortion  of  one  cause  as  compareil  with  another,  sin(;e 
usually  several  are  ass<H*iated  in  the  samt*  case  ;  but  I  believe  that 
statistics  will  sup|K)rt  me  in  the  statennMit  that  the  physical  caus<»s  (in 
which  I  include  alcohol,  IxKlily  diseases  an<l  disonlers,  accident  and  in- 
jury, old  age,  the  puerperal  state,  the*  nieno|)ause,  and  the  like)  surpass 
the  moral  <»anses  (grief,  domestic*  trouble,  business  worry,  overwork, 
religious  excitement,  love  affairs,  fright,  nervous  shock,  etc.)  as  factors 
in  insanity  bv  about  two  to  one — that  is,  twice  as  manv  are  made  in- 
sane  by  physical  strain  as  by  mental  strain.     It  now  behooves  us  to 
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examine  these  divers  stresses,  and  to  show  how  some  of  them  give  a 
special  color  or  character  to  the  psychosis  developed.  It  is  best  to  pre- 
sent them  somewhat  in  the  order  of  their  frequency,  under  two  or  three 
cat^ories,  the  most  common  and  most  important  first,  the  rarest  last. 
The  physical,  physiological,  and  moral  causes,  then,  will  be  considered  in 
the  following  order : 

Physical : 

1.  Toxic  (antotozins,  alcohol,  narcotics,  metallic  poisons,  ete.)- 

2.  Bodily  diseases  and  disorders  (syphilis,  acute  and  chronic  diseases  of 

the  nervous  system). 

3.  Trauma  to  the  head. 

4.  Nervous  exhaustioD. 

Fh^fsiological : 

1.  Puberty. 

2.  Puerperal  state. 

3.  Menopause. 

4.  Senility. 

Moral: 

1 .  Emotional  strain. 

2.  Imitation. 

Toxic  Influences. — It  is  not  surprising  that  deleterious  agents  in 
the  blood,  which  bathes  every  cell  and  fiber  of  the  nervous  system, 
carrying  thither  the  necessary  nutritional  elements  and  removing 
thence  the  waste  products,  should  readily  overstimulate,  retard, 
pervert,  or  destroy  its  high  functions.  Some  of  these  agents  (like 
alcohol)  also  affect  the  nutrition  of  the  central  nervous  system,  by  in- 
ducing disease  of  the  arteries  and  of  the  stomach,  liver,  and  kidneys. 
Some  of  the  poisons  cause  insanity  by  long-continued  chronic  action 
upon  the  nervous  system,  and  others  by  acute  intoxication. 

Auto-intoxication. — Accumulation  of  deleterious  agents  in  the 
blood  in  such  quantity  as  to  affect  the  nervous  system — e.  g,,  carbonic 
acid  and  the  poison  of  diabetes  and  of  uremia — has  been  long  known  to 
medical  science ;  but  the  more  mysterious  poisons  prcxluced  by  disease 
in  various  parts  of  the  body,  by  fermenting  or  putrefying  subsbmces  in 
the  alimentary  tract,  and  by  some  of  the  acute  infectious  fevers,  have 
only  of  late  taken  an  im{)ortant  phice  in  the  etiology  of  the  psychoses. 
We  do  not  yet  know  how  frequently  auto-intoxication  from  absor])tion 
of  intestinal  poisons  determines  insanity,  but  the  facts  thus  far  collected 
point  to  the  origin  of  a  considerable*  number  of  cases  from  this  cause. 
These  cases  are  usually  of  depressed  type,  but  sometimes  maniacal. 

Alcohol. — While  the  position  of  autotoxemia  as  a  factor  in  etiology 
is  not  yet  determined,  we  may  say  of  alcohol  that  it  stands  foremost 
(after  heredity)  as  a  single,  independent  cause  (eighteen  to  twenty  per 
cent,  in  males).  Acute  alcoholism  rarely  induces  a  psychosis.  Alcoholic 
insanity  commonly  develops  from  chronic  alcoholism,  from  the  excessive 
use  of  the  poison  for  a  long  periixl  of  time.  It  is  three  or  four  times 
as  frequent  as  a  factor  in  the  insanity  of  males  as  of  females.  Usually 
it  is  not  diflScult  to  discover  the  cause  of  an  alcoholic  insanity, 
but,  should  alcoholic  abuse  be  denied,  an  investigation  of  the  condi- 
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tion  of  the  viscera  will  oftiMi  throw  light  upon  the  subject  (cirrhosis 
of  the  liver,  fatty  hwvrt,  chronic  gastric  catarrh  with  heavily  furred 
tongue,  chronic  nephritis,  and  arteriosclerosis).  Corrohorative  evidence 
will  generally  be  afforded,  too,  by  affections  of  the  nervous  system 
(alcoholic  jwly neuritis ;  alcoholic  epilepsy  ;  muscular  paresis  here  and 
there  in  the  hands,  face,  or  tongue ;  fibrillary  tremor  of  the  face  and 
tongue,  fine  or  coarse  tremor  of  the  fingers  and  hands ;  paresthesias, 
hyperesthesias,  neuralgias ;  muscee  volitantes,  tinnitus  aurium,  ambly- 
opia, and  visual  hallucinations).  The  peculiar  psychic  degeneration  of 
alcoliolism  is  very  (characteristic.  This  cx)nsists  of  gradually  weakening 
memory  and  will,  slowness  of  perception  and  judgment,  and  loss  of 
esthetic  and  moral  sense,  with  occasional  states  of  depression  and  ac- 
cesses of  anger.  The  psychoses  which  develop  Uj)on  this  basis  are 
markeil  by  two  or  three  features,  which  are  considered  rather  pathogno- 
monic : 

1.  Oflen  a  peculiar  loss  of  the  sense  of  time  and  place  (a  ])aramnesia). 

2.  A  tendency  to  illusions  and  hallucinations,  innumerable,  changing, 
mobile,  and  variegated. 

3.  A  tinge  of  weak-mindedness  in  the  psychic  symptoms  presented. 
HystericsU  manifestations  are  not  uncommon  in  alcoholic  insanity. 
Morphin. — Morphin  is,   among  the  alkaloids,   the  most  frequent 

cause  of  insanity.  It  is  a  sad  commentary  on  the  heedlessness  of  some 
medical  men,  but  the  family  physician  is  responsible  in  almost  every 
case  of  development  of  the  morphin  habit  and  its  far-reaching  conse- 
quences. It  should  be  l(H>ked  ujM)n  as  a  sin  to  give  a  dose  of  morphin 
for  insomnia  or  for  any  pain  (sutch  as  neuralgia,  dysnuMiorrhea,  rheuma- 
tism) which  is  other  than  extremely  severe  and  transient.  The  earliest 
symptom  of  morphinism  is  a  general  sensation  of  discjuiet,  manifeste<l 
by  incoherence  of  thought,  diffi(5ulty  of  concentration  of  the  mind, 
marked  motor  restlessness,  and  insonniia.  The  dose  is  gradually  in- 
creased, and  may  reach  a  maximum  of  five  or  more  gram-*. 

The  chief  physical   disord(»rs    induwHl  by   long-continued    use    of 
morphin  or  opium  are  as  follows  : 

1.  Anorexia  and  constipation  (later,  diarrhea  often). 

2.  Ca(»hectic  anemia. 

3.  Cardiac  weakness  and  intermittence,  and  bnulvcardia. 

4.  Muscular  weakness  with  tremor. 

5.  Miosis  in  the  early  stiiges,  mydriasis  later,  with  sluggish  re- 
action of  the  pupils. 

(5.    Impotence.     Amenorrhea  in  women. 

7.  The  kiUH^-jerks  are  often  abs(»nt. 

8.  Diminished  s(»nsibility  to  touch  and  pain,  and  concentric  limi- 
tation of  the  visual  fic^lds. 

f)    Hcjidaches  and  localized  shooting  pains,  neuralgias,  and  part^s- 
thesias. 

10.  Sensation  of  feeling  cold. 

The  psychic  symptoms  may  be  summarized  briefly,  thus  : 
1.  vSimple  elementary  illusions  and  hallucinations,  muscse  volitantes, 
tinnitus  aurium. 
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2.  Loss  of  will  and  esthetic  sense,  irritability  ;  moral  perversion,  as 
in  alcoholic  psychic  degtaieration,  but  with  little  failure  of  memory. 

3.  Diminished  attention,  incoherence  of  ideas,  and  easily  fatigued 
intellectual  powers. 

A  well-developed  psychosis  is  usually  the  result  of  abstinence  from 
morpiiin^  and  not  of  the  chronic  misuse  of  it.  It  varies  in  degree  up 
to  a  type  approaching  acute  mania. 

Cocain. — Of  recent  vears  there  have  been  numerous  instances  of 
cocain  insimity,  and  they  are  doubtless  growing  more  frequent.  While 
with  morphin  it  is  the  abstinence  that  is  prone  to  induce  a  psychosis, 
with  cocain,  on  the  contrary,  it  is  the  prolonged  use  of  the  drug  that 
develo[>s  the  insanity,  while  abstinence  gives  rise  to  few  noteworthy 
symptoms.  The  misuse  of  cocain  leads  to  the  evolution  of  an  acute 
hallucinatory  ])aranoia. 

HaBhish  (Ccuinabis  Indica). — We  never  see  insanity  from  this 
cause  in  America,  but  in  Egypt  and  India  it  is  extremely  common.  In 
visits  paid  by  the  writer  to  the  Cairo  Insane  Asylum  in  the  winter  of 
1891—92,^  he  obser\'ed  64  cases  of  the  248  jmtients  in  the  institution 
in  which  the  insanity  was  due  to  the  inluilation  of  hashish  by  smoking. 
The  symptoms  produceil  are  indigestion,  diarrhea,  increased  appetite, 
dilatation  of  the  pupils,  drooping  eyelids,  anemia,  general  debility,  and 
delirium.  The  earliest  mental  symptom  is  marked  and  increasing 
timidity,  sometimes  amounting  to  folic  du  doutCj  or  an  agoraphobia. 

Atropin ;  Hyoscyamin ;  Hyoscin. — These  isomeric  alkaloids  have 
much  the  same  physiological  effects  (mydriasis,  jiaralysis  of  acconmio- 
dation,  dryness  of  the  throat,  depressed  heart's  action,  dreadful  illusions 
and  hallucinations,  etc.),  but  instances  are  not  common  of  their  giving 
rise  to  psychoses.  However,  it  is  probable  that  the  employment  of  one 
of  these  as  a  secret  cure  for  dnmkenness  has  been  the  cause  of  serious 
insanity  in  a  considerable  number  of  cases  that  have  found  their  way 
from  sanatoriums  to  asylums.  ^ 

Metallic  Poisons. — Lead  and  mercury  at  times  induce  insanity,  the 
former  much  more  frequently  than  the  latter.  The  intoxication  is 
chronic,  but  the  psychosis  developeil  may  be  either  acute  or  chronic. 
Both  of  these  poisons  pnxluce  similar  psychic  symptoms,  such  as  ver- 
tigo, sleeplessness,  rudimentary  or  markwl  hallucinations,  confusion  and 
incoherence,  anxious  depression,  and  often  jK^rsecutory  delusions.  In 
severe  cases  there  is  dementia.  In  lead  cases  there  are  usually  to  be 
observed  the  concomitant  physicid  symptoms,  such  as  anemia,  colic, 
blue  line  on  the  gums,  tremor,  arthralgia,  palsies,  and  convulsions.  In 
mercury  cases  we  note  stomatitis,  tremor,  and  gastro-intestinal  catiirrh. 
Hysterical  symptoms  are  not  infrequently  superadded  upon  the  lead 
and  mercury  psychoses. 

Various  Poisons. — There  are  many  other  |)oisons  which,  in  rare 
instances,  produce  insanity.  Among  these  may  be  mentioned  coal-gjis, 
carl)onic  oxid,   stramonium,  henbane,  hemlock,   bisulphid    of  carbon, 

1  "The  Insane  in  Egypt,"  "N.  Y.   Med.  Record,"  May  21,  1892. 

•  Dr.  R  D.  Evans,  Superintendent  of  the  Morris  Plains  Asylum,  N.  J.,  has  col- 
lected a  number  of  such  cases. 
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etc.  The  writer  described  some  years  ago  three  cases  of  bisulphid  of 
carbon  insanity  which  ran  their  course  under  the  type  of  acute  mania 
going  on  to  recovery,  studied  by  him  at  the  Hudson  River  State 
Hosj)itiil  for  the  Insane.^  All  three  were  workers  in  a  rubber 
factory. 

Bodily  Diseases  and  Disorders. — Syphilis. — Syphilis  is  one  of 
the  most  important  of  the  phvsiciil  causes  of  insanity.  It  acts  upon 
the  brain  indirectly  through  wi(U»-spread,  severe  disturbance  of  general 
nutrition  and  through  arterios<;lerosis,  and  directly  by  the  production 
of  diffuse  changes  in  the  tissues  of  the  central  nervous  system,  or  of 
circumscribed  meningeal  deposits  or  intracerebral  gummata.  The  degen- 
eration of  cells  and  fibers,  the  gliosis  and  the  arteriosclerosis,  are  jiossibly 
due  to  toxins  created  by  specific  micro-organisms,  and  not  to  the  direct 
influence  of  the  germs  themselves,  which  may  explain  why  syphilitic 
psychoses  are  ordinarily  late  manifestations  of  syphilis.  General 
j)aralysis  and  cerebral  syphilis  are  the  chief  phases  in  which  the  j>sy- 
chosis  is  presented.  It  is  often  difficult  to  obtain  a  history  of  syphilis 
in  a  patient,  so  that  the  statistics  as  to  the  frequency  of  syphilis  as  a 
cause  of  general  paresis,  for  instance,  are  generally  faulty.  Where  the 
history  is  uncertain,  a  careful  examination  may  indicate  the  existence 
of  syphilis  (hereditary  syphilis  in  the  children,  leukoderma,  cicatrices, 
swelling  of  the  lymph-glands,  periosteal  deposits  and  tophi,  perforation 
of  the  {mlate,  nasal  symptoms,  etc.). 

Hereditary  syphilis  plays  a  part  in  the  etiology  of  the  psychoses  of 
early  life, — for  example,  imbecility  and  idiocy, — though  probably  not 
so  grwit  a  (>art  as  is  frequently  asserted,  for,  in  a  considerable  experience 
with  such  conditions  at  the  llandalFs  Island  Asylum  for  Idiots,  I  have 
seen  but  little  hereditjiry  syphilis. 

Acute  Infectious  Disea^ses. — Typhoid  fever,  malaria,  pneumonia, 
influenza,  and  acute  articular  rheumatism  hciid  the  list  of  acute  fevers 
whi(;h  sometimes  sujHTinduce  insanity.  Disturbances  of  nutrition, 
high  fever,  an<l  toxic  changes  in  the  1)1(hk1  are  resjK)nsible  for  the 
symptoms  devel()|KMl.  Perhaps  the  toxin-pHxlucing  bacteria  are  the 
chief  agents,  acting  by  direct  influence  upon  the  cortic^al  cells  and  fibers. 
If  this  b(»  true,  these  cases  were  better  classcHl  under  the  head  of  Toxic 
Influences.  At  the  height  of  a  fever  we  have  a  febrile  delirium,  char- 
acterized by  hallucinatory  in(H)herence  ;  but,  later  on,  when  the  fever  has 
diminished  and  the  organism  is  weakened  by  disease,  such  manifestation 
is  t(Tmed  ^^  inanition  delirium."  Fn)m  either  the  febrile  or  inaniticm 
delirium  a  psychosis  may  develop,  usually  assuming  the  tyj>e  of  a  hallu- 
cinatory paranoia  with  self-depreciatory  or  persecutory  delusions,  in 
some  eas(\s  witli  a  tenden(\v  t4>  agitation,  in  others  with  inclination  to  a 
stujiorons  condition.  Mania  and  melancholia  are  rare,  stupidity  with  a 
proclivity  to  terminal  dementia  more  common.  Malarial  psychoses 
sometim(»s  exhibit  a  certain  periodicity  corresponding  to  the  intermittent 
nature  of  the  cause*.  HenMlity,  al(H)holi(»  <l(»generation,  etc.,  also  play 
a  considerable  part  in  the  etiology  of  this  form  of  toxic  mental  disorder. 

»  "Boston  Med.  and  Surg.  Jour.,"  Oct.,  1892. 
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Tuberculosis. — ^The  disturbances  of  nutrition  in  tuberculosis,  as 
well  as  the  mental  depression  sometimes  associated  with  the  disease, 
occasionally  lead  to  the  development,  out  of  an  exhaustion  or  inanition 
delirium,  of  a  true  psychosis — a  melancholia  or  a  hallucinatory  excite- 
ment. It  may  be  said,  however,  that  the  relation  of  tuberculosis  to 
insjuiity  is  much  more  frequently  that  of  sequel  than  of  j)rcxlrome,  for 
many  cases  of  melancholia  and  stuix>r()us  forms  of  insanity  die  of  this 
disease  owing  to  shallow  respiratory  functions  and  insufficient  nutrition. 

Carcinoma. — The  progressive  cachexia  induced  by  malignant  dis- 
ease, as  well  as  the  direct  effects  of  cerebral  metastases,  sometimes  lead 
to  psychopathic  conditions  resembling  those  of  tuberculosis. 

Heart  Disease  and  Atheromatous  Arteries. — Cardiac  disease  is 
frequently  found  among  the  insane,  but  its  precise  relation  to  the 
psychoses  is  obscure.  Doubtless,  in  so  far  as  it  disturbs  the  circulation 
and  interferes  with  cerebral  nutrition,  it  predisposes  to  mental  instability. 
On  the  other  hand,  disease  of  the  arteries  (senile,  nephritic,  syphilitic, 
alcoholic,  cachectic),  is  a  much  more  effective  disturber  of  nutrition, 
and  at  the  same  time  gives  rise  to  serious  focal  lesions,  such  as  miliary 
aneurysms,  thrombosis,  and  hemorrhage,  which  may  l)e  etiologically 
associated  with  various  psychoi)athies. 

Nephritis. — ^The  nephritic  psychoses  assume  usually  the  type  of  a 
hallucinatory  paranoia,  and  therein  resemble  other  toxic  insanities.  It 
is  probable  that  toxic  changes  in  the  blood  are  here  of  more  imj^ortance 
than  the  changes  in  the  vascular  walls,  though  these,  too,  have  their 
significance. 

Q-astro-intestinal  Disorders. — These  sometimes  induce  hypochon- 
driacal melancholia,  and  predispose  to  psychoses  of  various  kinds  by 
disturbing  nutrition  ;  but  their  frequent  relation  to  insanity  is  generally 
a  consequence  rather  than  a  cause. 

Diseases  of  the  Ghenital  Orgrans. — There  are  serious  disorders  of 
the  female  genital  organs  which  occasionally  play  a  role  in  the  causa- 
tion of  insanity,  but  their  importance  as  factors  has  been  grossly 
exaggerated,  and  much  harm  and  little  good  have  followe<l  openitive 
interference  for  the  relief  of  the  insanity.  Prol)ably  the  cessation  of 
menstruation  (usual  in  acute  insanities)  has  been  misinteq)reted  as 
significant  of  genital  disease,  and  thus  given  rise  to  a  grave  error. 

I  would  not  be  understood  as  decrying  operative  or  other  treatment 
altogether,  if  such  be  indicated  ;  but  let  no  one  be  deceived  into  expedit- 
ing l)enefit  from  the  pro(*edures,  except  in  rare  instaiu^es. 

Having  briefly  examined  most  of  the  general  physical  disorders 
which  are  concerned  in  the  causation  of  insanity,  we  will  now  turn  our 
attention  to  certain  functional  diseases  of  the  nervous  system  which,  by 
reason  of  their  localization  in  the  cerebral  cortex,  are  prone  to  assume 
a  very  important  part  in  psychopathology.  These  are  epilepsy,  hysteria, 
and  chorea. 

Epilepsy. — Epilepsy  is  almost  as  common  a  disease  as  insanity 
itself.  Asylum  physicians,  whose  ax?*-^^'**^*^  with  epilepsy  is  limited  to 
cases  associated  with  mentf '  "^e  the  frequency 

of  insanity  among  ej^l^  >^^hat  psychic 
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degeneration  is  manifested  in  sixty  to  eighty  jkt  cent,  of  all  epileptics. 
But  the  fact  is  that  probably  not  more  than  ten  to  fifteen  per  cent  of 
epileptics  develop  insanity ;  at  the  same  time  the  projwrticm  is  so  lai^ 
as  to  show  a  close  relation  b(»t\veen  this  functional  cortical  malatly  and 
mental  disonlers.  When  progressive  epileptic  degeneration  occurs,  it 
manifests  itself  by  the  following  symptoms : 

1.  vSlowness  of  id(»ation  and  articulation. 

2.  Abnormal  irritability  of  temper. 

3.  Hypo(^hondriaciil  depression. 

4.  Paranoid  outbreaks  of  various  kinds. 

5.  Dementia. 

Hysteria. — Hysteria  is  also  a  functional  neurosis  of  the  cortex, 
often  closely  iussociat(»d  with  divers  psychoses.  There  is  a  sj>ecie8  of 
hysterical  psychic  d(»geneniti()n,  and  the  neurosis  frequently  gives  a 
special  color  to  different  forms  of  insanity.  The  symptoms  noted 
(aside  from  the  peculiar  sensory  and  motor  manifestations  familiar  to  us 
in  simple  hysteria)  on  the  mental  side  are  as  follows : 

1.  Lack  of  logic4il  coherence  and  sequence  of  thought,  but  with 
perf(»ct  intelligence.  Defects  of  memorj',  with  rudimentury  persecutory 
and  erotic  d(»lusions,  are  encountered  frecpiently. 

2.  Extreme  uncontrolled  and  morbidly  changeable  emotions.  Pro- 
found egotism. 

3.  Frcipu^nt  illusions ;  occasional  hallucinations. 

4.  Conduct  and  sj>eech  arc  based  upon  emotional  impulsiveness,  un- 
controlled! bv  ethical  consideraticms  of  any  kind. 

Orgranic  Nervous  Diseases. — The  psychic  disorders  induced  by 
org:inic  processes  in  tlu^  brain,  such  as  meningitis,  tumor,  softening, 
hemorrhage,  and  the  like,  are  chamcterized  either  by  symptoms  of  re- 
tardation of  functions  or  by  symj)t()ms  of  irritation,  and  are  due  either 
to  pressure  or  to  the  indirect  influeiUH*  of  the  lesion  ujM)n  the  circula- 
tion or  nerve-ccMiters  and  tracts.  Emotional  irritiibilitj",  hallucinations 
of  th(»  various  sensc^s,  defects  of  intelligence  reaching  to  imbecility  or 
idi(K'y,  stuporous  (M)nditions — these  are  conmion  mental  manifestations 
of  su(!h  prcKH'sses.  Since  single  l(K»alize<I  lesions  are  apt  to  produce  slight 
ment4d  (•hangers,  any  marked  intellectual  defe(^t  or  multiform  psychic 
symptoms  may  be  l(K)ked  upon  as  suggestive  of  wide-spread,  perhaps 
multiple,  lesions,  such  as  multiple  sclerosis,  multiple  tumors,  syphilis, 
etc.  Sometinuis  true  insanities  develop  in  these  cases,  particularly 
when  there  is  hereclitary  instability  of  nervous  orgjuiization. 

Trauma  to  the  Head. — A  blow  ujM)n  the  head  is  one  of  the  most 
direct  of  stresses  to  which  the  brain  can  b(»  sul)jected.  It  is  not  so 
much  the  l(K*al  effect  of  the  injury  (which,  indeed,  would  not  present 
psychi<^  symptoms  differing  materially  from  those  of  any  other  local 
lesion  of  the  bniin  such  as  have*  just  been  considered),  but  the  general 
effe<*t  of  a  (»ommotio  cerebri  that  we  are  called  upon  to  consider.  The 
syndrome  of  mental  disorders  induced  bv  such  cause  has  been  well 
termed  bv  the  (xermans  "  ccmimotion  insanitv.''  The  effect  of  a  violent 
blow,  jar,  or  jolt  to  th(»  head  must  have  some  influence  u])on  the  mole- 
cules of  the   i)rain  as  well  as  upon  the  encephalon  as  a  mass,  must  dis- 


GENERAL  ETIOLOGY  OF  INSANITY.  641 

place  and  disarrange  delicate  microscopic  structures,  such  as  the  cells 
and  fibers.  If  the  blow  be  insufficient  to  produce  complete  loss  of  con- 
sciousness, there  will  be  a  dazed,  bewildered  condition,  and  the  jmtient 
will  struggle  or  grope  about  in  a  confused  way.  There  may  be  a  loss 
of  memory,  more  or  less  extensive,  as  a  result.  Naturally,  the  newest 
organizations  of  tissues,  being  the  most  fragile,  w^ill  be  the  most  easily 
disarranged ;  hence,  with  amnesic  defects,  it  will  be  the  most  recent 
actiuisitions,  or  such  as  cluster  about  the  time  of  the  injury,  which  will 
suffer  most  The  patient  will  experience  strange  sensations  in  his 
head.  The  head  may  feel  as  if  it  were  going  around.  Objects  seem 
to  move.  There  is  a  feeling  of  being  intoxicated  or  of  dizziness.  A 
general  hyperesthesia  and  hyperalgesia  are  not  unconmion,  while  a 
hypalgesia  is  occasionally  observed.  Among  psychic  symptoms  hallu- 
cinations and  painful  effects  are  prominent,  generally  of  a  terrifying 
nature.  Associations  may  be  so  interfered  with  as  to  induce  difficult 
ideation,  mental  confusion,  and  a  genuine  primary  incoherence.  The 
motor  expressions  are  often  characteristic,  consisting  of  catatonic  con- 
ditions, impulsive  acts  of  violence,  and  aimless  wandering  about.  In 
some  cases  no  particular  results  of  the  trauma  arc  noted  until  the  lapse 
of  a  few  hours  or  days,  when  suddenly  the  traumatic  psychosis  de- 
velops. After  the  psychosis  has  run  an  acute  course,  a  condition  of 
chronic  insanity  or  of  a  secondary  dementia  may  follow.  Such  a 
secondary  dementia  may  simulate  ver}-  closely  general  paresis,  particu- 
larly if  it  be  progressive.  It  can  not  be  siud  that  there  are  any  well- 
authenticated  cases  of  true  general  paralysis  dependent  upon  trauma- 
tism. 

There  are  not  infrequently  instances  of  the  creation,  by  trauma  to 
the  head  which  has  induced  no  direct  evil  consequences,  of  an  unstable 
nervous  system,  of  a  predisposition  upon  which  other  etiological  factors 
may  operate  later  in  life. 

Insolation  probably  acts  ujx)n  the  brain  in  a  manner  similar  to  trau- 
matism. 

Nervous  Exhaustion. — Stresses  of  various  kinds,  mental  or  phys- 
ical, especially  in  conjunction  with  the  impjiirment  of  the  nutrition  of 
the  central  nervous  system,  induce  an  exhaustion  upon  the  basis  of 
w^hich  a  psychosis  may  develop.  The  mental  strain  may  be  from  over- 
work, overstudy,  insomnia,  and  the  like ;  the  physical  from  masturba- 
tion, sexual  excess,  hardships.  The  nutritive  impairment  is  the  result 
of  some  blood-change  or  deficiency,  such  as  constitutional  anemia,  a 
cachectic  state,  etc.  The  pliysical  symptoms  of  such  exhaustion  are : 
slowing  of  the  thought  processes,  difficulty  of  recollection,  want  of 
ability  to  concentrate  the  attention,  rapid  fatigue  on  mental  exertion, 
emotional  irritability  with  an  undertone  of  depression,  leading  often  to 
fiilly  developed  insanities,  which  are  designated  as  asthenic  psychoses. 
The  common  features  of  such  ])sychoses  are  retardation  and  incoherence 
of  the  mental  processes,  manifested  even  in  the  cjuality  of  the  halluci- 
nations and  delusions.  But  almost  any  form  of  hisanity  maybe  evolved 
from  this  asthenic  state  of  the  nervous  system,  such  as  mania,  neuras- 
thenia, stuporous  states,  and  various  types  of  paranoia. 
41 


642  MENTAL  DISEASES, 

As  Ziehen  points  out,  it  is  also  interesting  to  observe  how  any  ex- 
hausting psychosis  may  in  itself  induce  this  asthenic  condition  with  the 
characteristic  features  of  an  asthenic  psychosis,  as  a  result  of  which  we 
have  a  secondary  tyixj  of  mental  disorder  developed  upon  the  basis  of 
the  original  insanity. 

Physiological  Factors. — Puberty,  the  puerj>eral  state,  the  climate 
teric,  and  senility  are  indirect  strains  to  which  the  organism  is  subject, 
by  reason  of  the  more  or  less  profound  physiological  commotions  they 
arouse  in  the  nervous  system — commotions  which  may  well  disturb  the 
normal  adjustment  and  ecjuipoise  of  the  thousands  of  delicate  processes 
going  on  in  the  brain,  and  thus  enormously  increase  its  vulnerability  to 
the  direct  factors  which  bc^t  insanity. 

The  curve  of  psychic  morbidity  reaches  its  highest  points,  corre- 
sponding to  maximal  aggregations  of  etiological  factors  in  both  sexes,  at 
puberty,  middle  age,  puer))eral  |x»ri(Kls,  the  climacteric,  and  senility. 

Puberty. — From  the  thirteenth  to  the  twentieth  year  there  are  re- 
markable changes,  physical  and  mental,  in  the  growing  individual. 
These  are  more  noteworthy  in  the  female  than  in  the  male  sex,  for  the 
time  is  shorter  for  the  change  from  girlhood  to  womanhood  than  from 
boyhood  to  manho(Kl.  The  evolution  of  the  sexual  characters  and  the 
development  of  the  |x>wers  of  reproduction  induce  a  stream  of  innu- 
merable new  stimuli  from  the  genital  organs  to  the  brain,  accompanied 
by  wholly  new  organic  sensations,  new  associations,  and  new  and  power- 
ful emotions.  The  evolution  is  rapid,  and,  as  is  the  case  with  all  rapid 
development,  more  or  leas  unstable. 

The  boy  grows  fiist  in  Ixnly,  takes  on  the  asjKJct  of  manhood,  with 
a  stronger  and  more  rugged  frame,  a  changing  voice,  a  budding  beard. 
His  mind  is  filled  with  new  sensations,  emotional,  sentimental,  amatorj', 
and  with  changing,  fantastic,  illusory  dreams  and  imaginings.  Even  in 
the  normal  youth  this  nascent  state,  this  struggle  of  the  emoti<ms, 
thoughts,  instincts,  imj>ulses  for  new  associations  and  new  combinations, 
may  be  greatly  aggravated  in  many  cases  by  masturbation,  in  others  by 
nutritive  disorders.  If  this  be  so  with  the  normal  individual,  how 
much  great^^r  nuist  l)e  the  stress  of  puberty  to  the  individual  with  a 
constitution  vitiated  by  hereditary  taint ! 

The  girl  leaps  more  (juickly  into  her  place  in  life.  The  physical 
changes  are  more  rapid  in  her,  and  at  the  same  time  more  varie<l  and 
not<»worthv.  It  is  a  time  of  tumultuous  activitv  of  mind  and  body  in 
an  organism  which  has  not  the  numerous  outlets  for  surplus  energy 
poss(.»ssed  by  the  other  sex. 

The  psychoses  of  puberty  are  various  in  their  expression.  They 
may  manifest  themselv(»s  as  a  mania,  a  melancholia,  a  paranoia,  or  as  an 
insanity  with  peculiar  color,  to  which  the  name  hebephrenic  modification 
has  been  given  ;  so  that  we  sjx^ak  of  a  hebephrenic  mania,  a  hebephrenic 
melancholia,  etc. 

By  the  designation  hebephrenic  is  understood  the  following  syn- 
drome :  Extraonlinarily  rapid  and  jxiradoxical  changes  (depressed  ideas 
in  the  midst  of  boisterous  gaiety,  jocularity  in  the  deepest  depression), 
with    paradoxical    facial    expression   and    paramimia  ;    exalted    motor 
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activity  (laughing,  dancing,  grimacing,  exhorting  after  the  manner  of 
an  orator,  often  with  incomprehensible  words  and  sentences) ;  conduct 
and  action  without  apparent  object,  but  often  with  the  semblance  of 
desiring  to  attract  attention. 

Puerperal  State. — Pregnancy,  parturition,  and  lactation  diminish 
the  vitality  of  woman,  debilitate  and  weaken  her  entire  organism, 
induce  a  species  of  physiological  commotion  in  her  nervous  system,  and, 
in  short,  bring  to  bear  a  strain  \x\yo\\  her  which  is,  even  under  normal 
conditions,  attended  by  emotional  irritability,  depression,  morbid  yearn- 
ings, etc.  It  is  not  strange,  therefore,  that  the  puerj>eral  period  in 
women  with  unstable  nervous  systems  should  often  be  an  exciting  factor 
in  the  development  of  psychoses  of  various  kinds.  In  alx)iit  ten  per 
cent,  of  insane  women  the  insanity  has  its  origin  at  the  e{)och  of  repro- 
duction. The  majority  of  these  cases  are  parturitional  (seven  and  a 
lialf  per  cent),  while  about  a  fourth  are  lactational  and  a  tenth  preg- 
nancy <*ases.  It  is  perhaps  true  that  there  are  many  cases  of  partu- 
ritional psychoses  in  which  the  insanity  is  not  so  much  due  to  the  stress 
of  labor  as  to  possible  auto-intoxications  from  poisonous  substances 
absorbed  during  the  catabolic  changes  incident  to  subinvolution  of  the 
enlarged  uterus.  As  important  factors,  too,  we  must  include  loss  of 
blood,  parametritis,  sepsis,  mastitis,  etc. 

There  are  divers  forms  of  insanity  consequent  to  the  pueq)eral  state, 
such  as  acute  hallucinatory  paranoia,  melancholia,  stuporous  insanity, 
mania,  and  neurasthenic  insanity. 

Menopause. — The  climacteric,  between  the  ages  of  forty  and  fifty, 
is  another  epoch  of  change  in  woman,  a  j>eriod  of  involution  in  its  way 
analogous  to  the  evolution  at  the  age  of  puberty.  There  is  a  physio- 
logical commotion  in  the  nervous  system  at  the  time  of  the  cessation 
of  ovulation  and  menstruation,  a  diseqnilibration  associated,  even  in 
normal  individuals,  with  numerous  neurotic  manifestations,  and,  in  such 
as  have  unstable  organizations,  attended  with  peril  to  the  mental  in- 
tegrity. Melancholia,  simple  and  hallucinaton^  paranoia  of  chronic 
character,  and  circular  insanity  are  the  forms  of  psychosis  incident  to 
the  menopause.  About  four  |>er  cent,  of  the  cases  of  insanity  in  women 
are  due  to  the  climacteric. 

Senility. — ^The  involution  of  all  the  tissues  of  the  Ixxly  characteristic 
of  especially  the  seventh  decad  of  life  forms  also  a  frequent  basis  for 
insanity  which  depends,  in  the  main,  upon  the  loss  of  functional  activity 
in  the  cerebral  cortex.  Such  loss  is  notable  even  in  normal  individuals. 
The  latest  acquisitions  of  the  mind  are  the  least  stable  ;  hence  the  con- 
spicuous loss  of  memory  for  events  of  recent  occurrence  and  the  ten- 
dency to  live  in  the  past  The  scope  of  interests,  symjxithies,  and  ideas 
narrows  itself  down  to  the  individuaPs  immediate  physical  comfort  and 
needs.  While  the  physiological  involution  of  senility  belongs  to  the 
seventh  decad,  in  many  instances  it  l)egins  long  l)efore  this,  owing  to 
general  debility,  endarteritis,  etc.  Marked  changes  in  the  brain  of 
such  nature  must,  therefore,  often  superinduce  veritable  psychoses  in 
individuals  predisposed  to  mental  disorder  by  heredity  or  by  antecedent 
physical  or  psychic  stresses. 
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Senile  insanities  manifest  themselves  in  many  forms^ — melancholia, 
mania,  incoherent  paranoia,  hallucinatory  paranoia,  dementia, — ^but,  of 
course,  modified  from  the  common  tyjxis  by  the  weakening  of  the  cor- 
tical functions  previously  described.  V^ertiginous  seizures,  slight  pare- 
ses,  dreadful  hallucinations,  and  primary  anxious  conditions  are  oilcn 
observed  in  all  of  these  forms. 

The  hallucinations  appear  in  senile  forms  in  psychoses  which  ordi- 
narily run  their  course  without  them,  and  the  anxious  states  in  ordinarily 
non-affective  insanities. 

Moral  Causes. — About  twenty-four  per  cent,  of  all  cases  of  insanity 
are  ascribed  to  moral  causes,  among  which  are  classed  domestic  troubles, 
grief  over  death  of  friends,  business  worries,  anger,  religious  excitement, 
love  affairs,  fright,  and  nervous  shock.  The  percentage  is  greater  in 
women  than  in  men.  It  is  doubtful  if  any  emotion  alone  can  overcome 
the  stability  of  the  normal  nervous  system ;  hence  it  is  in  the  fragile, 
nervous  constitutions  of  individuals  tainted  by  heredity  that  extreme 
emotions  are  wont  to  exert  their  malign  influence. 

The  uncertiiin  equilibrium  of  the  highest  nerve-centers  in  these  cases 
is  all  too  readily  overcome  by  the  tumultuous  wave  of  an  intense 
emotional  impression.  Possibly,  the  results  depend  upon  disturbance 
of  the  vascular  innervation.  Ordinarily,  the  greater  and  more  sudden 
the  emotion,  the  greater  the  liability  of  the  badly  poised  brain  to  suc- 
cumb ;  but,  like  the  drops  that  wear  away  the  stone,  an  emotion  of  less 
intensity  may,  by  long  continuance,  produce  equally  disastrous  conse- 
quences. Some  acutt*.  psychoses  may  be  suddenly  developed  by  fright, 
or  a  transitory  emotional  insanity  for  a  few  hours  or  for  a  few  days  in 
duration.  Among  the  sym])toms  are  nmtism,  or  incoherence,  confusion, 
isolated  hallucinations,  delusions,  with  impulses  to  violence  and  aimless 
wandering,  followed  lat(T  by  complete,  or  nearly  complete,  amnesia. 

The  more  slowly  working  affects,  like  sorrow  and  worry,  often  aid  in 
the  evolution  of  melancholia,  paralytic  dementia,  or  acute  or  chronic 
paranoia. 

Imitation. — The  so-called  psychic  infection  never  influences  normal 
individuals  who  are  bmught  into  contact  with  the  insane.  Physicians, 
attendants,  and  others  who  have  to  do  with  the  insane  are  never 
affected,  except  when  morbid  heredity  and  mental  and  physical  over- 
work combine  to  prepare  th(»  soil  for  the  development  of  a  psychoeis. 
The  writer  recjills  but  one  instance  of  an  attendant  being  mentally 
unbalanced  during  her  service.  She  was  neurotic  by  constitution  and 
cut  her  throat  a  few  days  after  one  of  her  patients  had  committe<l  sui- 
cide in  the  same;  manner.  But  there  are  not  infrequent  instances  of 
comnuuiicated  insanity  among  members  of  a  family. 

The  simultaneous  development  of  insanity  in  two  or  more  persons 
associat^nl  together,  or  the  imposition  of  delusions  grjulually  arising  in 
the  mind  of  one  upon  the  impressionable  intellect  of  a  second,  third,  or 
of  many  persons,  has  been  describe<l  under  the  names  Folic  (I  Denjc,  Folic 
J^imultanee,  ReriprocaJ  Insanity^  Folic  ImponPc^  etc.  There  are  several 
factors  which  govern  the  evolution  of  such  insanities.  In  l)oth  forms  a, 
degenerative  soil   is  usually  rtnjuired  for  the  proper  germination  andl. 
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growth  of  morbid  ideas.  In  the  simultaneous  variety  there  must  be,  in 
addition  to  predisposition,  that  similarity  of  intellectual  substrata  which 
we  find  particularly  in  persons  who  are  blood-relations  or  who  are  inti- 
mately joined  together  by  mutual  like  and  dislike  ;  hence  it  is  that 
brothers  or  sisters  most  frequently  manifest  simultan(K)us  insanity. 
Take  two  healthy  children  of  one  family  and  bring  them  up  far  apart, 
yet  there  will  be  innumerable  physical  resemblances  between  them,  and 
many  |>eculiarities  in  their  character  and  conduct  which  prove  them  to 
be  consanguineous ;  if  a  hereditary  instability  of  nerve-cells  had  been 
implanted  in  them,  there  would  be  a  tendency  to  a  similar  form  of  dis- 
solution, even  if  they  remained  apart.  How  much  greater  would  this 
be  in  two  persons  so  intimately  as80(?iated  as  sisters,  for  instance.  In 
children  the  study  of  unconscious  imitation  is  one  of  great  interest. 
Who  has  not  obser\'ed  the  identity  of  intonation  of  j)hrases,  of  gesture, 
of  laughter,  of  many  facial  expressions,  of  certain  habits,  in  children 
either  related  or  brought  up  togt»ther?  Such  unconscious  imitation,  as 
is  well  known,  may  lead  in  children  to  the  contraction  of  certain  nervous 
and  even  mental  diseases.  The  contagious  quality  of  emotions  is  well 
established.  An  explosion  of  laughter  will  call  up  smiles  on  even 
melancholy  faces  in  a  crowd.  A  pathetic  scene  on  a  stage  will  bring 
tears  and  depress  the  oral  angles  in  a  large  audience.  The  unconscious 
imitation  of  gestures,  such  as  bowing,  often  seen  in  adults,  is  in  a  milder 
degree  such  mimicr}'  of  motion  as  is  observed  in  dancing  mania. 

Another  element  in  the  imposition  of  insanity  by  one  upon  another 
is  the  quality  of  the  morbid  mind-product.  If  a  delusion,  it  must  have 
an  air  of  probability  to  the  person  receiving  it,  and  must  be  gradually 
developed  and  imposed.  It  is  because  suspicion  is  inherent  in  the 
nature  of  most  persons,  because  susj>icion  can  wear  so  much  probability 
of  tnith,  that  persecutory  delusions  are  by  far  the  most  frequently 
adopted  by  others.  Credulity  is  an  imjwrtant  factor  in  the  imposition 
of  insane  delusions  upon  others.  It  was  the  ready  credulity  of  large 
numbers  of  persons,  especially  as  regards  religious  subjects,  that  in 
the  past  led  hundreds  of  thousands  of  jKJople  to  adopt  with  faith  the 
delusions  of  paranoiacs  like  John  of  Leyden,  John  Thorn  of  Canterbury, 
Joan  of  Arc,  Richard  Brothers,  Joanna  Southcott,  John  Brown,  and 
many  others,  and  actually  to  sacrifice  their  lives  upon  the  altar  of  their 
beliefs.  Though  these  delusions  emanate  from  an  insane  person,  their 
acceptance  by  others  does  not,  of  course,  necessarily  imply  insanity  in 
the  latter,  for  delusions  of  this  character  have  their  support  in  the 
superstitions  of  many  and  in  ignorance  concerning  su|>ernatural  matters. 
A  persecutory  delusion  might  be  imposed  by  an  insane  j)erson  upon  an 
intimate  associate,  and  yet  the  latter  need  not,  of  necessity,  be  insane  ; 
but  when  the  exposed  individual  adopts  the  delusions,  regulates  his 
conduct  upon  them,  allows  them  to  l)ecome  rooted  in  his  mind,  even 
begins  to  share  the  hallucinations  of  his  friend,  there  is,  of  course,  actual 
aberration  of  mind  present.  Several  cases  of  folie  (i  deux  hav(»  come 
under  my  observation.  One  case  was  that  of  two  sisters,  aged  about 
fifty  to  fifty-five,  Irish,  washerwomen,  who,  living  alone  in  a  tumble- 
down shanty,  were  oft;en  tormented  by  boys  throwing  stones  at  the 
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odors  of  the  room,  of  fruit  and  flowers  sent  them,  of  tlie  water  (hallu- 
cinations of  smell).  Sometimes  they  are  black  in  the  morning  when 
they  look  in  the  mirror  (illusion  of  sight).  They  are  subject  to  remark- 
able, generally  painful,  sensations  in  their  bcxlies  (hallucinations  and 
illusions  of  cutaneous  sensibility). 

They  hint  of  imaginary  property  in  Germany,  out  of  which  they 
are  being  defrauded  by  relatives.  For  ten  or  twelve  years  they  have 
been  driven  from  one  place  to  another  in  Brooklyn  and  New^  York  by 
their  pursuers.  As  yet  they  have  sought  only  escsipe  and  protection 
from  persecution ;  they  have  very  rarely  manifested  anger  by  pounding 
the  floor  when  hearing  the  mechanics  at  work  or  by  complaint  to  the 
landladies,  and  have  not  been  brought  to  bay  to  a  condition  in  which 
they  might  turn  upon  the  actual  instigators  of  the  conspiracy  and  do 
them  bodily  harm.  They  have  been  on  the  point  of  a  visit  to  }K)lice 
headquarters  to  make  declaration  against  their  enemies. 

From  what  I  can  learn  of  their  history  in  youth  the  two  girls 
differed  from  others  of  their  age  in  a  slight  degree,  some  trifling  eccen- 
tricities and  some  overweening  self-consciousness  constituting  this 
difference.  They  have  always  been  closely  united — living  together, 
sleeping  together,  having  the  same  affinities,  talents,  pleasures,  and  pur- 
suits. The  development  of  suspicions  and  delusions  of  jxirsecution  had 
l>een  so  gradual  that  it  did  not  bcH^ome  evident  to  others  that  they  w^re 
actually  insane  until  a  comparatively  recent  period.  When  I  first  saw 
them  in  my  officxj,  they  came  heavily  veiled,  and,  upon  removing  their 
veils,  their  faces  were  patched  all  over  with  small  square  pieces  of 
cloth,  covering  sores.  These  were  only  an  ordinary  acne,  made  much 
worse  by  picking,  by  wearing  wet  cloths  on  their  faces  all  night  for  the 
puq)ose  of  preventing  poisonous  vaj)ors  from  entering  their  lungs,  and 
by  the  removal  of  the  strongly  adhering  piec^^s  of  linen  from  the  bleed- 
ing surfaces.  They  healed  up  rapidly  when  I  had  prevailed  \\\K>n  them 
to  make  use  of  ung.  zinci  ox.  freely.  The  face  of  the  younger  is  par- 
ticularly characteristic  of  a  degenerate  type*,  one  of  its  features  being  a 
disagreeable  prognathism. 

Some  of  the  skull  diameters  were  pathological  in  character.  One 
of  the  sisters  died  in  convulsions  from  unknown  cause,  which  the  other 
sister  still  attributes  to  poison.  The  living  sister  still  moves  about  fnmi 
one  port  of  the  city  to  another,  cherishing  the  paranoiac  delusions,  but 
supporting  herself  in  part  by  teaching  music. 
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CHAPTER  III. 
GENERAL  SYMPTOMATOLOGY  OF  INSANITY. 

Every  psychic  phenomenon  is  accompanied  by  a  material  process 
in  the  cortex  of  the  brain.  There  is  no  insanity  without  disease  of  the 
cortex.  The  material  disorder  of  the  cortex  is  diffuse  and  partly 
or^nic,  but  mostly  functional  in  chanicter.  We  term  it  functional,  for 
thus  far  our  pathologico-anatomical  and  clinical  studies  have  failed  to 
reveal  any  definite  material  basis  for  the  majority  of  psychoses. 

The  progress  made  of  late  years  in  the  study  of  physiological  psy- 
chology has  illuminated  many  obscure  features  of  morbid  psychology, 
and  has  put  us  in  a  position  to  better  examine  and  classify  the  symp- 
toms of  instmity. 

There  are  material  i)rocess(»s  in  the  central  nervous  system  unaccom- 
panied by  any  parallel  psychic  process.  The  reflexes  and  automatic? 
acts  are  examples.  In  these  phenomena  we  observe  a  stimulus,  a  sen- 
sation, a  movement.  Movement  paralleled  by  a  psychic  process  lx»- 
comes  action.  We  sometimes  speak  of  conscious  voluntary  action. 
Action  differs  from  simple  movement  in  being  accom])anied  by  intercur- 
rent images — memorv-jnctures  of  former  stimuli.  A  |>eripheral  stimulus 
excitt\s  a  cortical  center,  and  is  not  carried  at  once  to  the  motor  region, 
but  travels  first  In-  association  fibers  to  the  area  in  which  avo  st4)red  up 
n»sidua  of  former  similar  stimulations,  and  later  to  the  motor  region. 
These  residua  of  memory-pictures  or  ideas  may  be  complex,  constitute 
a  series,  have  many  associations,  and  hence  we  designate*  them  as  an 
idea-association.  Action,  therefore,  consists  of  the  series  :  stimulus, 
sensjition,  idea-association,  movement.  The  various  ideas  thus  excited 
tend  to  diff*erent  motor  expressions,  so  that  the  resulting  movement  or 
action  will  depend  directly  uj)on  the  strengtli  of  ideas.  The  stronger 
ones  concjuer.  Ziehen,  whose  clear  explication  of  the  mental  problems 
of  psychiatry  the  writer  closely  follows,^  hns  well  described  idea-asso- 
ciation a.s  the  play  or  battle  of  motives.  He  gives  the  following  exam- 
ple of  the  physical  and  psychic  processes  just  described  : 

I  s(»e  a  rose  in  a  strange  ganlen  (stimulus  and  sensation).  A  long 
series  of  id(»as  is  aroused  by  the  stimulus  and  the  visual  sensation  of 
the  flower  (idea-association).  For  instance,  the  memory  of  the  rose's 
fragrance  comes  to  mind,  then  I  think  how  well  it  would  look  in  my 
room,  that  it  is  the  pn)i)erty  of  another,  that  plucking  it  would  be 
punishable,  and  so  on.  Only  after  the  whole  series  of  presentations  has 
passed  before^  the  mind  does  action  follow,  and  whether  I  pluck  the 
flower  or  go  my  way  without  it  will  dei)end  ujwn  the  strength  and 
intensity  of  the  conquering  idea. 

Every  psychic  process  must  be  regarded  upon  the  basis  of  such  a 


1  «< 


Psychiatric,"  Th.  Ziehen,  Berlin,  1894. 


GENERAL  SYMPTOMATOLOGY  OF  INSANITY.  649 

scheme,  and  as  accompanied  by  its  material  parallel  (progress  from  the 
sensory  cells  to  the  idea-cells,  and  from  these  to  motor-cells  by  means 
of  association-fillers). 

Sometimes  the  idea  of  movement  (memories  of  former  sensations  of 
movement)  comes  before  the  movement  in  the  series  just  described,  but 
generally  the  movement  is  perceived  after  it  has  taken  place  by  means 
of  the  sensation  of  the  movement. 

There  are  really  but  two  psychological  elements — viz.,  sensation  and 
idea.  The  only  process  connectcnl  with  these  elements  is  the  idea- 
association.  Their  product  is  action.  The  so-called  mental  powers  of 
old-time  psychology  do  not  exist.  The  assumption  of  a  special  power 
of  will  dominating  the  idea-association  and  voluntarily  determining  this 
or  that  movement  is  particularly  superfluous  and  misleading.  The 
assumption  of  a  special  power  of  apperception  which  turns  its  "  atten- 
tion "  voluntarily  upon  this  or  that  idea  or  sensation  to  determine  the 
course  of  the  idea-association  is  equally  superfluous. 

The  presentjitions  or  ideas  rather  follow  one  another  according  to  laws 
without  intervention  of  any  esjiecial  voluntary  power  of  the  mind,  and 
the  final  .movement  or  action  is  the  necessary  result  of  association  of 
these  presentations  or  ideas.  Finally,  there  exists  no  particular  faculty 
of  feeling,  for  exact  investigation  demonstrates  that  our  feelings  of 
what  is  agreeable  and  what  is  distasteful,  of  pleasure  and  pain,  api>ear 
never  in  an  isolated  state,  but  always  combined  with  sensation  and  idea 
as  attributes  or  properties.^ 

Following  Ziehen  in  these  particulars,  we  shall  study  }>athological 
}>sychological  processes  on  the  basis  of  the  scheme  just  described,  and 
in  each  case  investigate,  first,  disorders  of  sensation  ;  then,  disorders  of 
the  memorj'^-pictures,  presentations,  or  ideas ;  then,  again,  disturbances 
of  the  idea-association  ;  and,  finally,  the  influence  of  these  disturbances 
upon  the  actions  or  conduct  of  the  patient. 


DISORDERS  OF  SENSATION. 

Sensation  is  the  first  element  in  the  psychic  process.  It  is  deter- 
mined by  some  external  stimulus  affecting  any  sensory  nerve.  Every 
sensation  has  four  important  attributes — viz.,  qualify^  hdeimiijy  tone  (the 
accompanying  feeling  of  pleasure  or  pain),  and  Hpacr-projedioii.  We 
are  not  especially  concerned  with  the  last  in  morbid  psychology. 

Qualitative  Disorders  of  Sensation. — The  two  im{x)rtant  classes 

of  qualitative  disorders  of  sensation  are  haUxmnaiions  (in  which  we  have 
sensation  without  external  stimulus)  and  illusions  (in  which  we  have  the 
external  stimulus,  but  a  transformed  or  perverted  sensation).  An  ex- 
ternal stimulus  to  a  periphenil  nerve  is  carried  to  the  cortex,  where  it 
acts  as  a  secondary  stimulus  in  exciting  sensation. 

Hallucinations. — A  hallucination  is  a  sensory  impression  without 
external  stimulus.     It  is  often  also  defined  as  a  perception  without  an 
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object.     The  patient  hears  voices  where  all  is  silent^  sees  forms  and 
figures  in  empty  s|)ace. 

Hallucinations  of  sight  are  very  common,  and  vary  from  the  simplest 
sparks,  lights,  shimmers,  flames,  spots,  threads,  clouds,  and  shadows  to 
the  most  complicated  groups  of  persons  and  landscapes  with  perfect 
details.  Sometimes  they  are  colorless,  like  silhouettes ;  sometimes  radi- 
ant and  fantastic  with  color.  Sometimes  they  are  flat,  like  pictures ; 
sometimes  plastic.  Ordinarily,  the  forms  and  objects  observed  are  of 
natural  size,  but  occasionally  they  are  gigantic  or  diminutive.  They 
may  appear  close  at  hand  or  far  away.  They  may  be  quiet  or  full  of 
movement,  like  the  zooscopic  hallucinations  of  alcoholism.  Rarely, 
real  objects  are  doubled  or  multiplied  (hallucinator}'  diplopia  and  poly- 
opia). Real  objects  are  sometimes  concealed  by  the  hallucinations, 
sometimes  merely  diaphanously  veiled.  Hallucinations  may  fill  the 
whole  field  of  vision  or  apj)ear  in  homonymous  half-fields,  as  in  the 
hemiopic  hallucinations  descril)ed  by  the  writer  in  cases  of  insanity  and 
of  homonymous  hemianopsia.^ 

Hallucinations  of  hearing  are  also  extremely  frequent,  and  vary 
from  simple  sounds,  tiimitus  auriura,  rushing,  roaring,  whispering, 
tinkling,  to  complicated  music  and  wonls  and  sentences.  These  last 
may  be  in  natural  tone  or  deej)- voiced,  whis{)ered  or  loud ;  may  be  the 
voice  of  one  or  many  j)ersons  ;  may  be  pronounced  in  various  languages ; 
may  be  single  words  or  long  orations ;  may  seem  near  at  hand  or  far 
removed  ;  and  may  be  hcanl  in  one  ear,  though  usiudly  in  l)oth.  Not 
infreciuently  the  voice  seems  to  the  jxitient  so  near  that  it  apj)ears  to  l)e 
in  his  head  or  bcKly. 

Halhicinations  of  common  cutaneous  sensibility  may  api)ear  any- 
>vhere  in  the  skin  or  in  muexms  membmnes  in  the  form  of  electric 
shocks,  pricking,  tingling,  blows,  caresses,  sensations  of  heat  or  cold, 
indignities  to  the  sexual  orgjins  (feeling  of  cohabitation),  etc. 

Hallucinations  of  smell  are  very  common.  The  patients  perceive 
(Klors  of  chloroform,  sulphur,  noxious  gtises,  smoke,  filth,  or,  on  the 
other  hand,  the  smell  of  j>erfumes  and  flowers. 

Hallucinations  of  taste  are  so  genendly  combined  with  those  of 
smell,  because  of  the  close  physiological  relation  of  the  two  senses,  that 
true  hallucinations  of  the  primary  elements  of  taste  (salt,  sweet,  bitter, 
and  sour)  are  uncommonly  rare.  A  hallucination  of  a  bitter  taste  is 
the  most  frequent.  On  the  other  hand,  the  combined  hallucination  of 
taste  and  smell  (as  of  blood,  filth,  etc.)  is  rather  common. 

Hallucinations  of  organic  sensation  are  not  rare.  The  patients  com- 
plain of  peculiar  or  extraordinary  feelings  in  various  organs,  such  as 
malposition,  gnawing,  cutting,  pain,  etc. 

Hallucinations  of  active  or  passive  movement  of  the  body  or  its 
parts  dej)end  j)robably  chiefly  upon  disorders  of  joint  sensibility.  The 
patients  feel  themselves  lifted  in  the  air,  floating,  the  limbs  moved 
actively,  the  head  turnwl  to  one  side  ;  or,  the  sensation  of  movement  of 

^  "  Ilomonymons  Hemiopic  HaUacinations/'  "  N.  Y.  Med.  Jour.,"  Aagtist  30, 
1890.  A  Re(*ond  note  on  '' lIomoDymoos  Hemiopic  HallucinatioDs,"  *^N.  Y.  Med. 
Jour.,"  January  31,  1891. 


GENERAL  SYMPTOMATOLOGY  OF  INSANITY.  651 

the  muscles  required  for  speech  may  give  rise  to  the  liallucination  of 
having  spoken  a  word  or  sentence. 

Various  hallucinations  are  often  associated  in  such  a  manner  as  to 
render  the  hallucinated  objects  still  more  natural  and  deceptive,  though 
more  frequently  they  are  not  thus  commingled.  Thus,  visionary 
figures  may  speak  or  be  dumb,  and  the  fancied  voices  may  come  from 
visually  projected  or  from  unseen  persons.  Sometimes  vision,  hearing, 
and  cutaneous  sensation  may  be  combine<l  to  give  reality  to  the  object. 
Combinations  of  others  are  also  met  with,  and,  indecni,  these  mixed 
hallucinations  are  common  and  multiform. 

As  regards  the  development  of  hallucinations,  some  are  doubtless 
peripheral,  but  the  majority  are  central  in  their  origin.  Disorders  of 
the  eye,  ear,  nasal  cavity,  mouth,  nuicous  membranes,  skin,  and  viscera 
inay  give  rise  to  hallucinations,  though  they  are  more  c»ommonly  the 
cause  of  illusions.  Hallucinations  are  never  new  creations,  but  are  made 
up  of  memory-pictures  stored  up  in  the  cortex  ;  these  may,  however, 
loake  their  appearance  in  new  combinations.  The  congenitally  blind 
never  have  visual  hallucinations ;  the  congenitally  deaf  never  auditory 
hallucinations,  though  they  are  noted  in  acquired  blindness  and  deafness. 
Hallucinations  are  usually  of  two  kinds — those  which  have  to  do 
with  the  ideas  presented  in  the  mind  at  the  time  of  their  manifestations, 
and  those  which  are  concerned  with  latent  memory-pictures.  The 
former  are  more  common,  but  both  may  be  obser\'ed  in  the  same 
patient.  The  first  kind  are  those  which  the  jiatient  describees  as 
visions  which  picture  his  very  ide^us,  and  voices  which  read  off  his 
thoughts  as  fast  as  they  can  come  into  his  mind — indeed,  often  appar- 
ently before  he  thinks  them.  The  second  class  of  hallucinations  often 
astounds  tlic  patient  by  association  with  things  long  past  and  quite 
forgotten. 

We  are  taught  by  physiological  psychology  that  a  stimulus  to  the 
eye  arouses  a  sensation  in  the  occipital  lobe,  to  the  ear  a  sensation  in  the 
temporal  lobe,  and  so  on,  the  sensation  further  exciting  an  image  which 
remains  as  a  memory-impression.     All  normal  sensations,  then,  depend 
upon  the  series  stimulus,  sensation,  memory-picture,  or  idea.      Now, 
hallucinations  are  always  cortical,  as  reganls  localization,  and  dejxnid 
upon  a  reversal  of  the  normal  course  just  descTibwl,  and  without  the 
.stimulus.     The  memory-image  is  excited  and  then  excites  the  sensation. 
A  certain  irritability  of  these  centers  will   l)e  induced,  undoubtedly, 
by  morbid  processes  in  the  j>eripheral  nerves  or  their  terminations, 
such  as  entoptic  or  entotic  processes,  which  will  render  them  all  the 
xnore  excitable,  since  external  stimulus  is  not  then  altogether  wanting. 
^Finding  such, — and  we  should  always  investigate  carefully  for  a  periph- 
eral physical  basis, — the  dividing-line  l>etween  hallucinations  and  illu- 
sions becomes  less  distinct.     Naturally,  the  normal  mind  recognizes  the 
Teal  nature  of  muscae  volitantes,  tinnitus  annum,  neuralgic  pains,  etc., 
and  it  is  only  the  abnormal  mind  which  employs  them  as  material  for 
illusions  and  hallucinations. 

In  the  examination  of  a  patient  we  nuist  dett»rmine  the  presence*  of 
hallucinations  and  the  effect  of  their  presence  on  idea-association.     One 
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must  not  mistake  actual  occurrences  (lescril)ed  by  the  patient,  nor  the 
events  of  dreauLs  confused  by  him  with  events  of  waking,  nor  ordinary 
iUusions  for  hallucinations.  There  is  danger,  too,  of  overlooking  their 
presence.  Patients  conceal  them,  conscious  that  the  hallucinations  are 
morbid,  or  knowing  that  they  will  be  looked  upon  as  such,  but  will 
often  write  about  them  or  tell  of  them  to  other  patients  if  opportunity 
be  given.  Very  often  the  physician  is  enabled  to  recognize  their  exist- 
ence from  the  expression  and  conduct  of  the  patient. 

As  regards  the  influence  of  hallucinations  upon  the  course  of  idea- 
association,  the  most  important  question  is  whether  they  are  regarded 
by  the  patient  as  real  sensations  or  not.  He  treats  them  as  actual 
phenomena,  as  if  they  were  normal  sensations,  or  he  distinguishes  them 
fn)m  his  ordinary  sensations  as  peculiar,  novel,  and  iK)ssibly  inspired  by 
sujKjrnatural  agencies ;  or  he  is  really  conscious  of  their  morbidity,  but 
may  believe  them  to  l)e  induced  by  enemies  by  means  of  {X)ison.  If  the 
hallucinations  are  faint  and  transitory,  the  |)atient  may  not  be  much  in- 
fluenced by  them  ;  if  they  are  marked  and  persistent  for  a  long  period, 
he  ultimat(»ly  losers  his  critical  faculty  and  comes  to  believe  in  their 
reality.  Such  being  the  case,  his  thought  and  conduct  are  bound  to  be 
influ(»nced  by  them,  and  more  |H)werfully  influenced  than  by  normal 
sensations,  or  by  any  reasonable  consideration  or  argument.  Hallucina- 
tions either  inhibit  (hallucinatory  stu|)or)  or  retard  (liallucinatory  con- 
fusion) the  idea-association  ;  or  they  induce  direct  intrinsic  delusions  (as 
when  a  voice  cries  "  Thou  art  G(k1,"  and  the  ])atient  immediately  be- 
lieves hims(»lf  to  be  Grixl).  The  actions  and  conduct  of  a  patient  are 
v(»ry  much  influenced,  and  in  multiform  ways,  by  hallucinations.  He 
luis  the  expression  of  listening,  or  stiires  apparently  at  nothing.  He 
closes  his  ears,  ('overs  his  eyes  or  head,  closes  up  cracks  and  o|Kmings, 
or  listens  at  the  window  or  keyholes.  He  refuses  or  spits  out  his  food. 
He  holds  his  nose,  or  suddenly  closes  the  window  to  prevent  the  entrance 
of  noxious  gjuses.  He  turns  his  head,  runs,  shouts,  lifts  his  arm  quickly, 
or  takes  jxK^uliar  attitudes,  acting  upon  a  hallucination  of  muscular 
s(*ns(»  (imperative  movements,  im|K»rative  speech,  imjx»rativc  attitudes). 
The  imperative  attitudes  may  be  very  jwrsist^Mit  and  long-continued,  and 
are  then  called  (^atatoni(\  Hallucinations  often  Icjul  to  im|K»rative  acts 
which  may  be  of  a  violent  nature.  If  hallucinations  are  innumerable, 
very  changeable,  and  intense,  the  patient  is  affected  by  so-called  hallu- 
cinatory agitation. 

Hallucinations  are  so  extremelv  rare  under  normal  conditions  that 
they  are  to  be  considered  as  almost  always  j)athological.  Illusions  arc* 
rather  common  in  the  normal  mind.  True  halhu'inations  may  occur  in 
apparently  normal  individuals,  but  examination  will  show  that  such 
persons  are  neurotic  by  lienMlity,  and  that  some  stress  of  mind  or  body 
has  induced  this  psychopathic  phenomenon.  This  is  particularly  tnie 
in  childhoiKl. 

Outside  of  the  psychoses,  hallucinations  are  met  with  in  toxic  stiitcs, 
fevers,  cachectic  conditions,  sun-stroke,  and  some  of  the  neuroses  (epi- 
lej)sy,  chorea,  hysteria).  A  hallucination  of  any  sense  may  be  the  aura 
of  an  epileptic  attack  ;  sometimes,  when  visual,  it  may  be  heraiopic. 
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Hallucinations  arc  the  chief  symptom  of  one  form  of  paranoia. 
Other  psychoses,  such  as  mania  and  melancholia,  manifest  them  only 
exceptionally  ;  while  still  others,  like  senile  and  paretic  dementia,  pre- 
sent hallucinations,  it  is  true,  but  not  in  such  prominence  as  to  make 
them  a  characteristic  symptom.  Visual  hallucinations  are  more  com- 
mon in  acute  than  in  chronic  psychoses,  and  they  are  seldom  indepen-. 
dent  of  hallucinations  of  feeling  and  hearing.  Auditory  hallucinations, 
on  the  other  hand,  are  more  characteristic  of  chronic  types  of  mental 
disorder,  and  are  often  observed  alone. 

The  close  union  of  the  auditory  center  with  the  motor  speech  center 
gives  a  peculiar  interest  to  hallucinations  of  hearing.  From  infancy 
man  is  trained  to  think  to  a  great  extent  in  word-images  or  speech- 
images,  and  thinking  is,  therefore,  nearly  always  associated  with  some 
stimulation  of  the  speech-muscle  centers  in  the  brain.  Therefore,  hal- 
lucinatory irritation  in  the  auditory  area  of  the  brain  causes  synchronous 
irradiation  to  the  motor  speech  center,  and  words  and  sentences  are 
heard  by  the  hallucinant  as  if  projected  into  the  external  world,  or  into 
some  part  of  the  patient's  body  (head,  throat,  chest,  stomach,  or  even 
extremities).  The  stimulation  of  the  speech  muscles,  however  feeble, 
may  be  sufficiently  strong  to  induce  recurrent  sensations  of  movement 
in  them,  which  leads  the  patient  to  imagine  that  his  thoughts  are  being 
read  off  internally  by  the  voice,  and  sometimes  repeated  apparently 
before  the  thought  has  fully  developed  in  his  brain. 

Illusions. — An  illusion  is  a  false  |x»rception.  There  is  a  stimulus 
but  a  per\'erted  sensation,  a  wrong  interpretation.  The  sensjition 
corresponds  only  in  part  to  the  stimulus.  A  patient  hears  the  rain 
falling,  but  perceives  it  as  music  ;  he  sees  the  be<Jj)ost,  but  imagines  it 
a  ghost 

Visual  illusions  exhibit  a  transformation  of  form,  or  color,  or  both. 
This  18  often  favored  by  indistinctness  of  outline,  as  when  it  is  half  dark 
or  there  is  a  shimmering,  flickering  light.  But  often  clear  outlines  are 
transformed.  The  patient  may  see  the  familiar  faces  about  him  changed 
into  those  of  strangers,  transformed  by  grimaces,  or  deathly  pale.  A 
sharp  distinction  between  illusory  transformation  and  actual  hallucina- 
tion is  often  difficult  to  draw.  It  is  peculiar  to  illusions  that  they  not 
infrequently  present  objects  as  distortwl  and  diminished  or  increased  in 
size.  This  is  especially  true  among  epileptie^^.  When  this  is  notwl 
with  all  objects,  it  often  depends  uj>on  entoptic  disorders.  Thus,  meta- 
morphopsia  may  arise  from  astigmatism  and  retinal  dis<^ase,  micropsia 
from  paresis  of  accomnKxlation,  and  macropsia  from  spasm  of  acconmio- 
dation.  When  this  is  not  the  cause,  perverted  association  of  the  sensa- 
tion, with  disordered  muscular  sense,  may  j)lay  a  rf»le.  Sometimes, 
though  rarely,  the  illusion  may  consist  of  a  jwrvc^i'sion  of  n^lor  analogous, 
for  instance,  to  the  yellow  appearance  of  objects  in  santonin-poisc»ning 
(due  to  violet  blindness  induced  by  t\u)  |X)ison)  or  to  red  vision  (er}'- 
thropsia  induced  by  fatigue  of  the*  retina  for  the  short- waved  rays  of  the 
violet  side  of  the  spectnnn). 

Illusions  of  hearing  consist  mostly  of  the  construction  of  words  out 
of  inarticulate  sounds,  or  of  the   misinterpretation    of  the  words  or 
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sentences  spoken  in  the  patient's  hearing.  He  may  transform  them  into 
mocking,  indecent,  derogatory,  or  flattering  words. 

Illusions  of  common  sensibility  are,  perhaps,  more  important  in 
insanity  than  hallucinations  of  this  sense.  But  they  are  difficult  to 
study  and  establish.  It  is  probable  that  the  sandy,  earthy  taste  of  food 
often  complained  of  by  patients  is  more  an  illusion  of  touch  than  of  taste. 

Illusions  of  smell  and  tuste  are,  in  the  main,  unpleasant  in  character 
and  are  more  common  than  hallucinations  of  these  senses. 

Illusions  of  organic  sensation  are  frequently  noted,  and  consist  of  such 
sensory  metamorphoses,  for  instance,  as  the  mistaking  of  intestinal 
motions  for  pregnancy,  and  the  feeling  of  diminution  or  increase  in  size 
of  various  organs  (particularly  noticeable  in  epilepsy  and  paresis). 

Illusions  of  muscular  sense  or  of  movement  are  rare. 

Illusions,  like  hallucinations,  may  form  their  material  from  the 
concepts  at  the  moment  in  consciousness,  or  from  latent  memory -pictures. 

The  theory  of  the  cause  of  illusicms  is  analogous  to  that  of  hallucina- 
tions. They  arise  from  a  pathological  recurrent  influence  of  the  excited 
memory-picture  cells  upon  the  sensory  cells.  The  diflference  lies  in  the 
association,  also,  of  an  actual  external  stimulus  which  undergt>es  trans- 
formation. 

Illusions  are  much  more  common  than  hallucinations,  and  are  not 
seldom  met  with  in  normal  persons.  Often  they  are  difficult  to  dis- 
tinguish from  one  another.  Sometimes  it  is  impossible  to  diffisrentiate 
true  illusions  from  so-called  illusionary  judgments,  in  which  we  are 
concerned  not  so  much  with  a  transformation  of  sensation,  as  with  an 
erroneous  judgment  of  the  character  of  a  normal  sensation. 

Illusions  are  noted  in  all  forms  of  j>sychoses,  esiK?cially  in  acute 
forms.  They  are  particularly  noteworthy  in  the  hallucinatory  form  of 
])aninoia. 

Disorders  of  Intensity  of  Sensation. — These  consist  of  hypesthe- 

sias,  anesthesias,  and  hyjxTesthesias.  Hyi>esthesias  and  anesthesias  are 
observed  in  various  psychoses  which  are  complicated  by  such  disorders 
jis  hysteria,  chorea,  multiple  neuritis,  tabes,  focal  cerebral  lesions,  etc. 
Hyperesthesia  is  also  encountered  in  complicating  disorders,  such  as  hys- 
teria, tubercular  meningitis,  neurasthenia ;  but  is  also  often  noted  in  the 
prodromal  stages  of  many  acute  psychoses.  It  is  esi^cially  remarkable 
in  the  insanities  of  childhood.  A  valuable  objective  sign  of  hyper- 
esthesia is  exaggeration  of  the  superficial  reflexes. 

Disorders  of  Sensory  Tone. — Agreeable  or  disagreeable  feeling, 
associated  with  sensation,  is  described  as  sensory  tone.  Sensory  tone  may 
be  perverted  in  insanity  so  that,  for  instance,  fragrance  is  perceived  as 
unpleasant,  dissonance  as  pleasiint,  and  vice  versA.  One  notes  such  ])er- 
versions  in  the  slight  psychopathic  conditions  of  pr(»gnancy  in  the  form 
of  caj)ricious  tastes  and  appetites.  Homosexual  jxirversion  is  a  form  of 
this  disorder  manifestecl  in  the  domain  of  sexual  sensation.  Pathologi- 
cal disorders  of  the  intensity  of  sensory  tone  consist  of  hypalgesia  and 
analgesia,  hyperalgesia,  hypheilonia,  and  hyperhedonia. 

The  hypalgesias  are  noted  in  hysteria,  tabes,  congenital  and  acquired 
meutiil  deficiency,  and  in  severe  hallucinatory  confusion. 
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Hyperalgesia  is  observed  under  the  same  circumstances  as  hyper- 
esthesia. It  is  most  ofleu  seen  in  hysterical  and  neurasthenic  insanities, 
and  almost  exceptionally  at  certain  points  (such  as  the  supraorbital, 
infraorbital,  mental,  Valleix,  iliac,  intercostal,  mammary,  vertebral,  and 
cranial  suture  points)  pressure  elicits  pain.  The  pain  of  hun^T,  which 
leads  in  many  psychoses  to  (mthological  hunger  (bulimia)  belongs  in 
this  category. 

Hyphedoniais  a  morbid  diminution  of  the  feeling  of  pleasure  in  any 
sens4)ry  perception.  It  is  more  important  in  the  domain  of  sexual  sen- 
sations than  in  others,  where  it  may  reach  the  degree  of  anhedonia. 
Sexual  anhedonia  is  not  uncommonly  developed  on  the  basis  of  a  seri- 
ous hereditary  degeneracy,  and  is  frequent,  too,  in  organic  disease  of 
the  central  nervous  system  (tabes  and  paresis),  as  well  as  in  toxic  con- 
ditions (alcohol,  cocain,  morphin).  Hyplu^donia,  in  connecti<m  with 
hunger  sensations,  may  reach  the  state  of  complete  psychic  anorexia  in 
some  insanities. 

Hyperhtnionia  is  a  morbid  increase  of  jx)sitive  sensory  tone  (agree- 
ability  of  sensation),  and  is  noted  most  often  in  relation  to  sexual 
sensations. 

Disorders  of  Memory-pictures  or  Ideas. — Every  stimulus  in 

amusing  a  sensation  in  the  cerebral  cortex  leaves  some  material  vestige 
or  impression,  which  remains  as  a  latent  memory-image  or  picture, 
latent  presentation,  or  idea.  Countless  numbers  of  memorj'-pictures  left 
bv  innumerable  sensations  of  all  kinds  are  stored  away  as  a  material 
deposit  in  the  brain-cortex.  These  are  rearoused  either  by  the  same  or 
a  similar  stimulus,  or  excited  through  the  stimulus  of  some  idea- 
association.  Only  a  few  of  the  millions  of  memorj'-pictures  are 
awakened  to  life  at  anv  one  moment ;  all  of  the  others  remain  latent. 
The  general  concept  of  any  particular  object  is  made  up  of  the  associa- 
tion of  many  centers  in  the  brain,  some  of  which  are  far  apart,  such  as 
the  smell,  feel,  taste,  color,  sound,  and  name  of  the  object.  The  rela- 
tion of  this  object  to  others  of  its  kind  is  present  in  other  associations, 
and  these  again  in  others,  so  that  the  material  basis  of  an  idea  must  be 
a  perfect  network  of  association  fibers ;  and  all  of  this  labyrinth  is  con- 
nected with  the  complex  series  of  language-centers,  but  particularly 
with  the  motor  and  auditory  speech-centers,  which  are  trained  up  from 
earliest  infancy  to  associate  the  spoken  word  with  the  concrete  concep- 
tion. A  word,  therefore,  expresses,  like  an  algebraic  x,  y,  or  z,  some 
very  intricate  and  complicat<Kl  formula.  Take  wonls  like  "home," 
"  right,"  "  wrong,"  and  so  on,  and  think  what  a  countless  number  of 
associated  memory-pictures  each  one  must  represent !  Wonls  are 
simply  convenient  abbreviations  which  render  more  easy  the  use  of  con- 
cepts in  idea-associations. 

We  distinguish  in  every  idea  four  cardinal  properties  :  (1)  The  con- 
tents or  meaning ;  (2)  distinctness ;  (3)  associated  affects ;  (4)  energy 
or  intensity. 

The  pathological  disturbances  of  ideas  may  be  studied  under  the 
headings  of  disorders  of  their  evolution,  durability,  concomitant  affects 
and  associations. 
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Defective  Evolution  of  Ideaa. — The  number  of  concepts  stored  up 
in  the  brain  varies  enormously  under  normal  conditions  with  individuals 
and  races.  In  morbid  psycholop^'  we  find  the  number  of  ideas  extremely 
small  among  congenital  defectives,  such  as  the  idiot,  the  iml>ecile,  and 
the  feeble-minded.  The  idiot  may  preserve  rudimentary  memory- 
pictures  of  the  simplest  things,  such  as  food  and  eating,  light,  dark- 
ness, clothing,  but  without  speech  associations ;  he  will  have  none  of 
other  persons  or  other  objects  about  him.  In  the  imbecile  the  concepts 
are  more  numerous  and  may  be  known  by  name ;  he  recognizes  persons 
and  objects,  distinguishes  simple  colors  with  difficulty,  may  have 
number  concepts  as  high  as  ten ;  he  luis  a  few  concrete  ideas,  but,  as  a 
rule,  no  abstmct  ideas.  The  feeble-minded  has  a  larger  number  of 
memory-pictur(»s,  may  have  abstract  ideas,  recognizes  the  significance  of 
likeness  and  similarity,  and  may  use  the  words  (rod,  right,  wrong,  etc, 
but  in  reality  be  unable  to  tell  the  meaning  of  such  comj>lex,  al>stract 
conceptions.  It  is  nec(»ssary,  therefore,  to  avoid  concluding  that  the 
idea  is  present  because  the  wonl  is  sjK)ken  by  such  a  iNitient,  for  it  is 
particularly  characteristic  of  the  congenitally  feeble-minded  to  be  apt 
with  words  while  deficient  in  grasp  of  their  meaning. 

Disorders  in  Durability  of  Memory-pictures. — The  forgetting  of 
a  memory-picture,  when  the  stimulus  and  sensation  producing  it  are  not 
repeated,  may  be  considered  to  be  due  to  its  gradual  erasure  by  the  in- 
fluenex;  of  the  nutritive  processes  which  affect  the  cortical  ganglion-cells 
equally  with  all  the  elements  and  tissues  of  the  body.  This  physio- 
logical destruction  of  the  memory-pic^ture  is  always  very  slow,  but  by 
pathological  j)roceases  may  Ik*  renderiHl  enormously  rapid.  The  de- 
struction may  be  diffuse  or  limitinl  to  one  sensory  sphere  (for  example, 
apmxia,  where  the  sensory  ideas  of  objects  are  lost,  though  the  sensory 
apparatus  nuiy  be  intact ;  mind-blindness,  wonl-blindness,  mind-deaf- 
ness, word-deafness,  etc.).  But  these  limited  defects  of  memory-pictures 
are  due  to  focal  lesions  in  the  brain,  and  do  not  concern  the  alienist  so  much 
as  the  diffuse  destruction  of  ideas,  although  it  is  true  tliat  the  latter  may 
sometimes  be  a  sequel  to  a  circumscribed  lesion,  and,  on  the  other  hand, 
that  the  diftuse  disonler  may,  as  in  general  j)aralysis,  sometimes  affect 
one  region  more  than  another.  A  loss  of  concrete  ideas,  such  as  general 
(^oncej)ts  of  ndationship,  etc.,  which  are  representeil  by  a  widc>-spreiul 
jissociation  network  in  the  whole  cortex,  can  only  be  caused  by  a  diffuse, 
far-reaching  disturbance.  We  see  examples  of  such  loss  in  the  acquirwl 
dementias  of  paresis,  epilepsy,  and  sc»nility,  dementias  secondarj'^  to 
acut(^  psychoses,  and  dementias  due  to  toxic  agents.  It  is  natural  that 
the  latest  memory  acquisitions  should  be  lost  fi I'st,  and  the  older  mem- 
ories successively  later,  in  dinxit  projK)rtions  to  their  age,  acconling  to 
a  certain  "  law  of  regression,"  as  Ribot  terms  it.  This  is  to  be  ex- 
plain(Kl  by  the  want  of  j»ermanence  and  stability  in  the  newest  arrange- 
ment or  conwitenation  of  j>rotoplasmic  molecul(»s  and  ganglion-cells. 
The  older  imjiressions  have  become  more  fix(Kl  and  durable. 

SiiuH'  an  exj>erience  leaves  behind  not  alone  a  single  memory-picture, 
but  a  whole*  series  arnuigcHl  in  chronological  order,  we  may,  Jis  in  am- 
nesias, find  pathological  states  in  which  there  are  losses  of  such  series 
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of  ideas  during  a  definite  period  of  time.  The  so-(»llcd  subconscious 
or  unconscious  states  are  examples  of  this  phenomenon.  They  arc 
observed  in  epilepsy,  intoxications^  hysteria,  narcolepsy,  hypnotism, 
somnambulism,  injuries  to  the  head,  and  in  transitory  insanity. 

Affective  Disorders. — Pleasurable  or  disagreeable  feelings  accom- 
pany ideas,  just  as  they  do  common  sensations ;  so  that  there  is  an  intel- 
lectual affective  tone  analogous  to  sensory  tone.  If  two  ideas  be  pre- 
sented simultaneously,  and  if  one  of  these  have  a  stronger  emotional 
quality  than  the  other,  the  tone  of  this  will  be  irradiated  to  the  other. 
Ziehen, in  describing  irradiation, gives  the  following  example:  "If  I  have 
met  with  an  accident  in  any  place,  afterward  not  only  is  the  memory'  of 
the  injury  accompanied  by  an  unpleasant  feeling,  but  the  memoiy  of 
the  place  is  likew^ise  mingled  with  a  disagreeable  affect.  Furthermore, 
when  I  again  see  the  spot  where  the  accident  occurretl,  I  may  feel  again 
the  sensation  of  the  injury,  accompanied  by  its  unpleasjmt  sensory  tone.'' 
Here  the  memory-picture  arouses  the  sensory  tone  of  the  sensation  ex- 
perienced. This  is  termed  reflected  tone.  The  most  important  conse- 
quence of  the  laws  of  emotional  irradiation  and  reflection  is  that  if  in  a 
certain  period  of  time  one  or  several  sensations  and  ideas  have  a  strong 
and  similar  emotional  tone,  all  other  sensations  and  ideas  presented  to 
the  mind  during  the  same  period  of  time  will  be  colored  by  the  tone  of 
the  former.  Such  irradiation  creates  our  moods,  which  are  hence  the 
abstract  or  summary  of  the  similar  emotional  tones  of  the  ideas  and 
sensations  experienced  within  any  definite  period  of  time. 

Moods  and  emotions  influenct*  strongly  the  flow  of  our  ideas,  and,  as 
a  consequence,  our  actions.  Depressed  moods  or  affects  inhibit,  while 
exalte<l  affects  increase  the  flow  of  ideas,  and  likewise  the  resultant 
actions.  Depressed  affects  are  more  durable  and  persistent  than  exalted 
affects.  The  latter  subside  rapidly.  The  more  complicated  ideas,  such 
as  justice,  honor,  law,  family,  patriotism,  etc.,  are  accompanied  by  a 
specific  affect  or  tone  which  we  designate  as  ethical  feeling.  Ethical 
feeling  is  the  result  of  numerous  irradiations,  which  the  single  idea 
acquires  from  all  of  the  ideas  associated  with  it ;  and  the  sum  of  the 
ethical  feelings  of  an  individual  gives  him  his  character  (Ziehen). 

In  morbid  psychology  we  classify  changes  in  the  affects  as  jiatho- 
logical  depression,  exaltation,  irritability,  apathy,  and  mutability. 

Depression, — Depression   is  observed  in   many  forms  of  insanity, 

particularly  as  a  prodrome,  but  is  characteristic  of  the  melancholy  types. 

It  is  a  very  common  prodrome  of  acute  mania,  and  a  long  periiKl  of 

morbid  depression  is  frequently   noted  as   an   antecedent    in  general 

paresis.     It  is  observ^ed  in  neurasthenia,  in  hypochondriasis,  and  not 

seldom  as  an  interlude  in  any  psychosis.     It  is  the  «irdinal  symptom 

of  melancholia.     Depression  is  a  normal  consequence  or  accompaniment 

of  sorrowful  or  dreadful  hallucinations  and  ideas,  and  is,  under  such 

conditions,  termed  secondary.     It  is  j)riniar}^  depression  wnth  which  w-e 

are  more  concerned  in  insanity — a  depression  not  at  all  or  but  slightly 

motived  by  such  hallucinations  and  ideas  as  we  have  just  described, 

but  a  mood  which  takes  possession  of  the  mind  of  the  j)atient  and  gives 

its  own  original  color  to  every  thought  arising  in  his  mind  and  to  every 
42 
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cxtc»riuil  ohjeet  presented  to  his  eonseioiisness.  Past,  present,  and 
future  are  alike  under  the  shadow  of  this  mood.  When  mild  in  degree, 
the  patient  feels  only  an  inexj)lieal)le  sadn(»ss — a  eertain  restlessness  or 
titixU'  of  worry  ;  but  when  extreme,  this  genend  mo(Kl  of  sadness  be- 
eomes  a  eondition  of  pathologieal  anxiety — a  mixed  feeling  of  grief  and 
dread,  often  a(;eompanied  by  a  feeling  of  suffoeation  or  pain  al)out  the 
JKuirt,  and,  therefore,  fre<|uently  designated  as  **  precordial  anxiety  "  or 
**  preconlial  fright."  When  ju'imary  depression  is  present,  the  jxatient 
feels  the  (change  in  his  mentid  eondition,  observes  that  he  no  longer  is 
eh(»er(Hl  by  the  usual  pleasant  events  of  his  daily  life,  that  these  rather 
intensify  his  misery.  The  affection  and  sympathy  of  his  friends  and 
family  either  awaken  no  resj)onse  in  his  own  breast  when  he  tends  to 
l)eli(^ve  that  he  luis  lost  all  natural  feeling,  or  they  may  awaken  sns- 
pici<m,  dislike,  and  distrust.  The  iidiibition  of  the  flow  of  thought 
restricts  his  ideas  to  himself  and  to  the  somber  contents  of  his  mind. 
He  is  not  easily  distracted  from  such  conttMuplation,  and  answers  ques- 
tions, if  at  all,  very  slowly  and  with  great  difficulty.  Nearly  all  cases 
with  morbid  depression  complain  of  disortlers  of  visceral  sensibility, 
from  a  slight  s(»nse  of  constriction  at  the  throat  to  preC/Ordial  distress, 
from  a  general  feeling  of  illness  and  unejisiness  to  a  feeling  of  extreme 
and  general  restlessn(»ss.  No  doubt  depression  influences  often  the 
entire  musculature  of  the  body,  so  that  tlie  patient  wrings  his  hands, 
picks  his  fingers  or  heiid,  walks  up  and  down,  is  extremely  agitated, 
goes  into  a  condition  of  catalepsy  or  catatonia,  or,  on  the  other  hand, 
remains  absolut<'ly  immobile  and  requires  the  service  of  others  for  every 
movement.  The  muscles  of  the  peripheral  arteries  contnict  and  in- 
crease the  frecjuency  of  the  heart's  action.  The  (ionstrietion  of  the 
throat  is  j)robably  an  actual  contraction  of  tlu*  (\sophageal  muscles. 
Precordial  anxiety  is  most  likely  due  to  vasomotor  disturbance  in  the 
vess(»ls  of  the  heart.  The  constijMtion  so  frequ<»nt  in  depresscnl  (H>n- 
ditions  depends  doubtless  uj)on  retardation  of  peristalsis.  Thus  we 
observe  in  one  cjise  motor  inhibition,  in  another  motor  excitement,  and 
in  some  alternations  between  the  two. 

In  seeking  to  exj)lain  the  mood  of  sadness  and  unea*<iness  which  he 
feels,  the  patient  tends  to  develop  delusions.  He  invokes  the  first  ideas 
which  would  naturally  come  to  him  under  such  circumstances.  He 
Slacks  in  his  past  life  for  some  sin,  the  commission  of  which  may  have 
brought  this  punishment.  He  magnifies  some  trivial  error  in  his  youth 
into  an  unj)ardonable  sin.  Or  he  comes  to  think  that  j^werty  stares 
him  in  the  face,  or  that  he  can  never  recover  from  an  incurable  illness 
which  has  tak(»n  i)ossession  of  him.  Occasionally,  a  persecutory  delusion 
is  evolved  fmm  a  primary  depression. 

ExcdUition. — Exaltaticm  is  occasionally  notc^l  as  an  intercurrent 
symptom  in  any  psychosis.  It  sometimc^s  alternates  with  dej>ression, 
forming  a  constant  cycle,  as  in  circular  insanity,  and  sometimes  it  pre- 
sents itself  during  convalescence  from  nu^lancholia  as  a  reactive  phe- 
nomenon. In  the  majority  of  cases  of  general  paresis  a  |>eriod  of 
exaltation  develops.  In  maniacal  stat(»s,  however,  it  is  observwl  as  a 
cardinal  symptom.     As  with   depression,  we  distinguish  a  secondary 
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exaltation  consequent  upon  agreeable  hallucinations  and  ideas,  and  a 
primary  or  unmotived  exaltation.  In  exalted  moods  the  somesthetic 
sensations  are  pleasurable  and  give  rise  to  feelings  of  perfect  health, 
strength,  and  vitality.  The  stream  of  ideas  is  hastened,  and  as  a 
result  the  patient  becomes,  according  to  the  degree  of  exaltation,  talka- 
tive and  garrulous,  or  exhibits  a  veritable  logorrhea, — a  constant,  rapid 
flow  of  words, — which  may  often  assume  a  rhyming,  singing,  or  orator- 
ical character,  with  marked  incoherence.  The  rapid  stream  of  presen- 
tations is  paralleled  in  the  motor  sphere  by  increased  muscular  activity, 
varying  from  busy  occupation  with  nothing  to  gesticulating,  grimacing, 
and  dancing,  and  to  the  wildest  and  most  violent  motor  excitement. 

Primary  exaltation  frequently  gives  rise  to  delusions  of  a  grandiose 
character,  though  these  are  unstable  and  fleeting,  corresponding  to  the 
rapidity  of  change  in  the  contents  of  consciousness.  But  the  feeling 
of  well-being  and  of  egotism  which  makes  up  the  fundamental  mood 
of  the  exalted  patient  leads  him  to  be  extremely  impatient  of  any 
restraint  of  his  activities ;  and,  in  consequence  of  this,  the  reactive  feel- 
ing of  aggressive  anger  and  fury  is  easily  aroused,  leading  to  acts  of 
violence  and  destruction. 

Irritability, — Irritability  is  a  condition  which  has  to  do  chiefly  with 
the  affects  of  anger  and  rage.  While  observed  in  association  with 
exaltation,  as  just  noted,  and  among  the  prodromata  of  various  insani- 
ties, it  is  particularly  characteristic  as  a  primary  emotional  state  of 
congenital  and  acquired  mental  weakness,  neurasthenic  insanity,  and  the 
epileptic  psychoses.  In  the  latter  it  not  infrequently  becomes  a  true 
furor  epilepticus.  Irritability  is  occasionally  noted  in  the  convalescence 
from  acute  insanities,  sometimes  conjoined  with  a  peculiar  tearfulness, 
a  lacrymose  irritability.  While  most  of  the  affects  of  both  depres- 
sion and  exaltation  are  concerned  with  tho  ego,  the  affect  of  anger 
differs  markedly  from  these  in  that  it  has  to  do  with  persons  or  objects 
outside  of  one's  self.  At  the  same  time  anger  is  a  depressed  emotion, 
but  with  certain  peculiarities.  In  its  influence  upon  the  flow  of  ideas 
and  upon  action  it  first  retards  or  inhibits,  but  finally,  by  an  accumula- 
tion of  stimuli,  induces  a  sudden  motor  explosion,  which  may  vary  from 
simple  aggressiveness  to  the  most  uncontrollable  fury.  Abbreviation 
of  the  usual  play  of  motives  is  characteristic  of  the  motor  explosions 
of  anger  and  fury.  The  sensory  stimulus  is  carried  directly  into  the 
motor  areas,  without  the  intervention  of  ideas  or  inhibitions,  which 
accounts  for  the  frequent  occurrence  of  outbreaks  of  violence  and 
destructiveness,  followed  by  complete  or  partial  amnesia  as  to  the  acts 
perpetrated. 

Diminution  or  cessation  of  sensory  and  intellectual  emotional  tone 
gives  rise  to  the  condition  known  as  partial  or  general  apathy,  A 
general  apathy  is  frequently  observed  in  neura.sthenic  insanity  and  in 
stuporous  states,  but  it  is  more  common  in  certain  cases  of  melancholia. 
Such  patients  will  complain,  panuloxieally  as  it  may  seem,  of  a  painful 
feeling  of  having  lost  all  feeling.  They  j^ay  that  they  feel  no  affection 
for  their  children,  no  hope  of  getting  well,  no  pleasure  in  anything,  no 
grief  at  the  loss  of  friends,  that  their  hearts   are   turned  to   stone. 
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Sometimes  ordinary  sensory  feeling  seems  absent  also,  and  they  say 
they  can  feel  neither  heat  nor  cold,  nor  the  pain  of  a  cut  or  injury. 
One  must  distinguish  between  an  a|)parent  apathy  and  a  want  of  atten- 
tion consequent  upon  self-oxmtering  of  the  thoughts  on  strong  delusions 
and  hallucinations. 

Partial  apathy  or  limited  defects  of  the  emotions,  as  well  as  of 
spi^cial  and  ordinary  sensation,  are  frequently  encH)untered  in  various 
grades  of  congenital  idiocy  and  acquired  mental  we^ikness.  Defects  of 
tlie  higher  forms  of  intellectual  sensory  tone,  the  ethical  fei»lings,  which 
we  meet  with  in  some  of  these  cases,  constitute  the  so-called  moral  in- 
sanity. 

In  certain  psychoses  a  general  apathy  may  be  so  great  and  the  hori- 
zon of  intellectual  processes  so  narrowed  tliat  the  condition  amounts  to 
a  pseudodementia  (Magnan),  though  there  is  truly  no  actual  defc»ct  of 
intelligence,  the  mental  functions  being  merely  temporarily  inhibited  or 
suspended. 

A  peculiar  mutability  or  lahilUi/  of  affec^ts  is  not  an  infrequent  phe- 
nomenon in  insanity.  Ijaughing  and  crying  at  the  same  time  is  not  a 
rarity  in  persons  wlio  are  not  insane,  being  the  result  of  the  com- 
mingling of  pleasant  and  distressing  ideas  present  at  the  same  moment 
in  consciousness.  The  emotional  jwndulum  swings  (|uickly  from  one 
extreme  to  the  other.  Such  dise(|uilibrati(m  is  particularly  character- 
istic of  hysteria,  and  is  notable  in  the  hysterical  psychoses.  Hut  irri- 
tability and  rapid  alternation  of  cheerful  and  pathetic  affects  are  also 
encountered  in  the  most  various  psychoses.  The  chronic  melancholiac 
with  his  sad  face  and  automatically  rojK»atiug  his  set  phrase,  "  I  am 
going  to  be  killed,"  may  laugh  out  suddenly  at  a  funny  incident  and 
immediately  relapse  into  his  habitual  mental  attitude.  In  the  same 
maimer  the  paranoiac  may  forget  momentiirily  his  |>ersecutory  delusion. 
In  general  paresis  this  swinging  from  one  emotion  to  the  other  in  the 
most  rapid  manner  is  extremely  characteristic.  Mutability  of  affects  is 
indeed  most  common  in  combination  with  conditions  of  intellectual  de- 
fect or  mental  weakness. 


DISORDERS  OF  THE  IDEA-ASSOCIATIONS, 

An  idea-association  is  a  psychological  series,  beginning  with  a  stim- 
ulus and  ending  with  a  movement,  b(»tween  whic^h  may  be  one  or  two 
or  more  memory-pictures,  some  coming  into  eonscnoasness,  others  nv 
maining  latent,  but  all  associatcMl  by  the  nerve-fibers  running  between 
the  ganglion-cells  of  the  cortex  in  which  are  <le|M)sit<»d  the  sensory 
impr(»ssions.  The  selection  and  serial  course  of  ideas  in  the  strejim  of 
thought  are  determincKl  by  fixcnl  laws.  One  of  these  is  the  law  of  simi- 
larity-association— /.  r.y  a  sensation  induces  an  idea  (seeing  a  flower  gives 
the  idea  of  a  flower)  and  another  latent  idea  is  aroused  by  this  (a  n^se) 
because  the  second  memory-i)icture  has  marked  similarity  to  the  first 
idea — the  rose  is  remembercHl  or  recognized.  Every  re(*ognition  cimtains 
a  judgment,  since  a  new  sensation  is  seen  to  be  like  a  former  sensation. 
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Another  law  is  that  of  simultaneity  of  reception — i,  e.,  memon'-pic- 
tures  are  associated  when  their  sensorj'  stimuli  have  been  received  at  the 
same  time.  For  example,  the  sight  of  a  friend  recalls  the  city,  the 
street,  the  house  where  one  first  saw  him,  and  many  others  in  a  highly 
complex  series  of  associations.  Not  all  of  these,  however,  will  arise  at 
sight  of  him.  Perhaps  it  may  be  one  or  two,  perhaps  others ;  so  that 
another  factor  arises — viz.,  the  degree  of  associative  relationship.  Still 
another  factor  is  the  feeling  (the  intellectual  sensorj'  tone,  the  affect) 
combined  with  each  of  the  memorj'-pictures.  Those  memorj'-pictures 
will  rise  soonest  into  consciousness  which  are  combined  with  the  live- 
liest emotions,  agreeable  or  disagreeable,  pleasant  or  jxiinful.  Ideas 
with  strong  affects  have  a  greater  chance  in  the  conflict  of  ideas  to  rise 
up  from  their  latency  into  consciousness.  Still  another  feature  of  this 
scheme  is  that  the  latent  ideas  with  their  numerous  associations  influ- 
ence one  another  reciprocally,  some  to  excite  and  some  to  suppress  or 
inhibit.  While  simpler  ideas  are  arranged  in  a  sort  of  serial  association 
one  after  the  other,  on  a  higher  plane  the  successive  memorj'-pictures 
are  bound  together  into  judgments  and  conclusions.  Ziehen  cites  the 
example  of  the  simple  judgment,  "  The  rose  is  beautiful,"  in  which  we 
have  not  these  ideas  discreetly  ranged  one  afler  the  other,  but  the  ideas 
"  rose,"  "  is,"  and  "  beautiful "  stand  in  a  thorough  relation  to  one 
another.  This  form  of  idea-association  is  designated  as  a  judgment-asso- 
ciation. 

The  normal  stream  of  ideas,  or  idea-association,  has  a  definite  swift- 
ness which  varies  in  different  individuals  and  in  the  same  individual  at 
different  times.  In  psychopathology  we  learn  that  agreeable  or  pleasant 
affects  hasten  and  ^disagreeable  or  unpleasant  affects  retard  the  flow  of 
thoughts. 

The  pathological  disorders  of  the  idea-association  are  to  be  classified 
as  follows : 

1.  Disorders  of  memory. 

2.  Disorders  of  attention. 

3.  Accelerated  flow  of  ideas. 

4.  Diminished  flow  of  ideas. 

5.  Disturbance  of  the  connections  between  the  ideas  of  the  idea- 
association  (incoherence). 

6.  Falsification  of  the  judgment-associations  (delusions  and  impera- 
tive ideas). 

7.  Defective  judgment-associations  (weakness  of  judgment). 
Disorders  of  Memory. — Recollection  according  to  the  principle  of 

similarity-association   is  the  calling  up  (by  a  sensation)  of  a  memorj'- 
picture  of  earlier,  similar,  or  identical  sensations. 

Recollection  is  disordered  or  destroved  bv  loss  of  the  necessarv 
memory-pictures,  by  any  general  markeil  retardation  of  cortical  associa- 
tions, and  by  dissociaticm  of  the  idea-association. 

Dissociation  is  equivalent  to  incoherence,  and  when  a  general  inco- 
herence exists,  disorder  of  recollection  is  the  rule.  The  patient  then 
confounds  persons  and  objects,  and  often  loses  the  ideas  of  place  and 
time  (a  condition  for  which  unorientation   is  the   best  name).     The 
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peculiar  imramnesiu  observed  in  alcoholic  psychoses,  especially  in  the 
(leliriura  accomiMinyin^  alcoholic  ueuritis,  is  a  striking  example  of  this 
loss  of  orientation.  The  mistaking  or  confounding  of  persons  and 
things  depends  uiK)n  illusions,  delusions,  incoherence  of  ideas,  lack  of 
distinctness  of  the  requisite  memory-pictures,  or,  finally,  u}K>n  voluntary 
caprices  of  the  pitient  In  alcoholic  {Mininoia  and  epileptic  insanities, 
and  sometimes  in  other  psychoses,  we  encounter  the  so-called  "  lialluci- 
nations  of  memory '' — a  bad  term  for  the  phenomenon  experienced  some- 
times by  normal  individuals,  of  having  seen  this  or  that  thing,  or  of 
having  been  in  the  same  place  before,  although  in  fact  the  object  and 
place  are  absolutely  new. 

Disorders  of  Attention. — Condillac  stated  that  if  amid  a  multi- 
tude of  sensations  there  is  one  which  predominates  by  its  intensity,  it 
is  thereby  tmusformed  into  attention.  Ribot  ^  regards  8|K)ntaneous 
attention  as  always  caused  by  emotional  states.  The  writer  believes, 
with  Ziehen,  that  atti»ntion  is  never  voluntary,  but  always  spontaneous ; 
that  it  is  the  awakening  of  one  idcji  from  the  impressions  of  the  in- 
numerable sensations  impinging  on  our  sensory  surfaces.  Such  atten- 
tion depends  upon  sevend  factors.  One  is  intensity.  Another  is  cor- 
respondence of  the  rt^ceived  sensation  with  some  latent  memory-picture. 
A  third  factor  is  the  atfective  quality  or  stMisory  tone  of  the  sensation. 
A  fourth  factor  is  the  combination  of  latent  ideas. 

The  disorders  of  attention  are  morbid  diminution  and  morbid  in- 
crease. The  former  is  extreme  in  idiots,  and  noteworthy  in  patients 
dominat(»d  by  strong  hallucinations  or  overj>owering  delusions.  By 
pathologiwil  increase  of  attention  is  meant  the  crowding  of  numerous 
sensations  and  ideas  into  consciousness,  such  as  is  observed,  for  instance, 
in  maniacal  stati\s. 

Accelerated  Flow  of  Ideas. — In  the  highest  degree  of  pathological 
incn^ase  in  the  stream  of  thought  we  observe  not  oidy  a  rapid  concate- 
nation of  the  associated  ideas,  but  their  swift  transfer  to  the  cortical 
motor  arejis,  so  that  gesticulation,  logorrliwi,  and  motor  iigitation  Ixrcome 
strikingly  prominent.  It  is  an  id(»omotor  excitement.  It  may  be  so 
severe  as  to  j)resent  a  secondary  inw)her(»nce.  In  minlerate  degni's  of 
acceleration  the  words  s|)oken  by  the  patient  may,  by  their  sound,  arouse 
associations,  so  that  we  observe  in  tlie  spe(»ch  of  the  j)atient  a  tendency 
to  rhyming  assonances  and  verbigeration.  The  almost  constant  com- 
bination of  augmented  flow  of  thought  with  an  exaltcnl  and  clietirful 
mcMxl  is  interesting  and,  at  the  same  time,  difficult  to  explain.  S<mie 
believe  that  the  exaltation  is  due  to  the  pati(»nt's  feeling  of  great  facility 
and  fecundity  of  thought.  Others,  agjiin,  consider  the  exaltation  as  the 
primary  phenomenon,  and  that,  as  in  normal  individuals,  the  exal- 
tation induces  the  free  j)lay  of  ideas.  But  it  is  probable  that  the  cheer- 
ful ukmhI  and  acceleratc»d  flight  of  ideas  are  simultaneous  manifc»stiitions 
of  the  morbid  proc^ess. 

Diminished  Flow  of  Ideas. — In  this  symptom  we  have  features 
quite  opposite  to  those  manifesteil   in  ideomotor  excitement.      In  the 
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place  of  increased  we  have  diminished  attention  to  the  sensory  stiniulns, 
and  retarded  transfer  of  the  awakened  idea-associations  to  the  motor 
areas  (motor  inhibition).  In  any  noteworthy  inhibition  of  the  flow  of 
thought  we  observe  also  difficult  and  retarded  recollection  and  more  or 
less  complete  cessation  of  all  voluntary  movement.  Speech  becomes 
slow,  the  patient  seeking  laboriously  for  words,  and  these  are  simply 
whispered,  not  spoken  aloud.  In  severe  degrees  only  slight  move- 
ments of  the  lips  are  made,  or  complete  mutism  is  presented.  Some- 
times a  word  or  phrase  will  be  re|)eated  monotonously  over  and  over ;  a 
single  motion  of  the  arm  or  body  may  be  reiteratwl  for  hours  (stereotyj)ed 
movements).  The  general  musculature  of  the  body  may  be  completely 
relaxed  and  flaccid  (motor-inhibition  with  resolution)  or  in  a  state  of 
tension  (catatonic  inhibition),  or  in  the  condition  known  as  flexibiliUui 
cerea.  The  condition  designated  as  stuj)or  comprises  three  cardinal 
symptoms — viz.,  diminished  attention,  thought-inhibition,  and  motor- 
inhibition.  Stu{)or  may  be  primar}'  or  secondary.  When  secondarj^,  it 
is  ordinarily  induced  by  hallucinations  of  ei\static,  dreadful,  or  imjK^ra- 
tive  nature.  Stupor  from  ecstatic  hallucinations  is  frequent  in  hysteria 
and  epilepsy,  and  from  dreadful  hallucinations  in  melancholia  (catatonic 
syndrome).     Primary  stujx)r  is  another  name  for  primary  dementia. 

Depression  with  thought-inhibition  is  conmion,  and  among  the  de- 
pressed affects  associated  with  it  we  observe  most  frequently  anxiety. 
Acciording  to  the  motor  symptoms  prominent  in  such  cases,  such  as 
flaccidity  (or  resolution),  catatonic  rigidity,  and  restlessness,  we  dis- 
tinguish three  types — viz.,  melancholia  |)assiva,  melancholia  attonita, 
and  melancholia  agitata.  The  usual  motor  inhibition  is  concealed  in 
melancholia  agitata  by  the  expression  movements  of  anguish,  such  as 
wringing  the  hands  ;  picking  the  fingers,  face,  or  scalp  ;  restless  moving 
to  and  fro,  anteroposterior  or  lateral  oscillations  of  the  body,  and  the 
like. 

In  the  diagnosis  of  thought-inhibition  we  must  be  careful  to  distin- 
guish, in  the  first  place,  actual  defects  of  intelligence  or  conditions  of 
dementia.  Then  we  must  distinguish  the  primar}'^  form  without  affects 
and  with  affects,  and  the  form  secondary'  to  hallucinations  and  delusions. 
Some  of  the  diagnostic  criteria  are  : 

Dementia  and  idiocy  are  stationary'  or  progressive  conditions,  while, 
on  the  other  hand,  in  thought-inhibition  there  are  transitory  variations — 
intervals  of  diminished  inhibition. 

Thought-inhibition  is  almost  always  combine<l  with  motor-inhibition, 
while  this  latter  symptom  is  not  observed  in  defects  of  intelligence. 

The  judgment-associations  in  defective  intelligence  are  also  defective, 
and  wrong  answers  are  often  given  to  (piestions.  This  is  not  true  of 
states  of  thought-inhibition,  where  corre(!t  answers  are  generally  made, 
if  made  at  all. 

Incoherence. — Incoherence  is  a  dissociation  of  serially  related 
ideas.  Such  dissoc^iation  mav  involve  also  the  sensations  which  arouse 
a  series  of  ideas  and  the  motor  sequence  of  a  series  of  ideas.  In  a 
complete  general  incoherence,  then,  the  patient  recognizes  neither  per- 
sons nor  objects,  calls  everything  by  its  wrong  name  (pseudoj>araphasia), 
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uses  everything  wrongly  (pseudo-apraxia),  answers  questions  with  abso- 
lute irrelevancy,  and  shows  even  incoimlination  and  pseudo-ataxia  in 
his  movements.  When  the  incoh(jrence  is  marked  in  the  sensory  percep- 
tions, we  speak  of  lack  of  orientation  ;  it  was  formerly  termed  a  disorder 
of  self-consciousness.  When  the  motor  incoordination  is  extreme,  it 
may  amount  to  veritable  jactitation  and  pseudochorea.  Incoherence  is 
most  remarkable,  however,  in  the  sjK'ech,  writing,  and  mimetic  expres- 
sion of  the  patient.  The  gestures  and  facial  movements  have  no  rela- 
tion to  the  contents  of  consciousness ;  laughter  may  ac<»ompany  <lreadful 
hallucinations  and  a  tearful  countenance  some  jocose  idea.  As  r^ards 
speech,  if  the  incoherence  is  of  mild  degree,  only  the  sentences  are 
misplaced ;  if  of  severe  degree,  the  very  words  in  the  sentence  are 
jumbled  together,  and  we  observe  the  phenomenon  of  verbigeration 
and  the  manufacture  of  new  words.  The  handwriting  of  the  |)atient 
may  present  the  same  incoherence  as  the  si)eech.  The  term  confusional 
insanity  has  been  used  to  describe  the  form  in  which  the  symptoms  are 
want  of  orientation,  incoherence  of  ideas,  and  motor  incoherence.  In- 
coherence may  be  primary  or  secondary,  generally  the  latter.  As  a 
primary  phenomenon,  it  is  the  cardinal  symptom  of  the  incohenmt  form 
of  paranoia.  Secondiiry  incoherence  is  due  to  extreme  rapidity  of  the 
stream  of  ideas,  to  accumulation  of  rapidly  changing  delusions  and  hal- 
lucinations, to  strong  depressing  affects,  and  finally  to  actual  defect  of 
intelligence.  It  is  often  difficult  to  distinguish  primary  from  secondary 
incoherence,  and  far  from  easy  to  differentiate  the  causes  of  the  latter. 

Delusions  and  Imperative  Ideas. — Ideas  are  associated  with  judg- 
ments as  to  similarity,  simult:ineity,  properties  of  objects,  etc.,  and  such 
judgment  may  be  correct  or  ern)ne<)us  in  normal  inclividuals,  according 
to  the  weakness  or  strength  of  judgment,  and  acconling  to  the  degree 
of  correspondence  between  the  sensory  perceptions  and  the  objects  or 
events  of  the  external  world.  The  normal  mind,  however,  generally 
corrects  its  errors  of  judgment  by  repeated  experience  and  better  edu- 
cation— a  j)hysiological  process.  The  pathological  errors  of  judgment 
are  the  delusions  of  the  insane.  These  delusions  are  usually  judgments 
founded  Ujwn  incorrect  sensory  impressions,  such  as  illusions  and  hallu- 
cinations. They  are  rarely  corrected  by  experiences  as  is  the  case  with 
physiological  error.  But  there  are  many  cases  in  which  a  definite 
lx)undary-line  can  not  be  drawn  b(?tween  the  delusions  of  the  sane  and 
those  of  th(»  insane,  as,  for  instmce,  in  the  delusions  of  the  suj)erstitious 
and  of  spiritualists. 

The  delusion  is  the  most  frequent  form  of  pathological  error  of 
judgment,  but  the  imj>erative  idea  is  also  a  jiathologicjd  error  of  judg- 
ment, though  less  commonly  met  with.  Delusions  are  seldom  influence<l 
by,  or,  in  fac't,  jussocnated  with,  attempts  at  correction  by  the  judgment; 
whereas  imperative  idejis  are  usually  recognized  as  morbid  by  the  patient, 
but  force  themselves  into  consciousness  desj)ite  the  efforts  of  the  judg- 
ment to  dislodge  them. 

A  (leliiHion  may  arise  in  the  mind  as  a  primary  idea  without  an 
incorrect  sensory  basis,  in  the  same  way  as  an  imperative  idea.  It  may 
be  a  logical  deduction  from  other  delusions,  or,  as  already  stated,  be  the 
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product  of  illusions  or  liallucinations.  It  may  be  the  result  of  a  dream 
carried  over  by  weakened  judgment  int(»  the  waking  life.  It  may 
develop,  as  in  melancholia  or  mania,  from  the  attempts  of  a  |>atient  to 
explain  the  origin  of  his  depression  or  exaltation.  Thus,  the  melan- 
choliac  believes  that  his  suifering  must  Ixj  due  to  his  bad  conscience,  to 
florae  sin  that  he  lias  committed,  to  some  serious  disease  of  his  visci*ra, 
and  the  like.  The  patient  with  exaltation  of  his  emotional  life  develops 
expansive  ideas  as  to  his  strength,  lx?auty,  intellect,  wealth,  position,  and 
80  on.  The  character  of  delusions  developed  in  the  insane  is  as  multi- 
form as  are  the  ideas  in  the  mind  of  man. 

Depressive  delusions  are  almost  always  connected  with  the  idea  of 
having  committed  a  sin,  of  having  some  disease  (hyj)ochondriasis),  of 
having  lost  all  proj)erty,  or  of  persecution.  Contrasted  or  antagonistic 
delusions  of  grandeur  are  sometimes  observed  at  the  same  time  in  con- 
nection with  depressive  delusions.  Thus,  one  patient,  while  weeping  and 
wringing  her  hands,  told  me  she  was  the  queen  of  the  world,  but  was 
unable  to  do  her  duty  because  she  did  not  know  all  languages.  Ziehen 
tells  of  a  patient  who  said,  "  I  was  the  Holy  Ghost.  Had  I  used  my 
omnipotence,  we  would  all  1)6  hapj)y  now.  But  I  am  cursed.  I  have 
killed  the  Holy  Ghost.  The  whole  world  is  in  misc»r}'  and  dread 
through  me."  Hypochondriacal  delusions  g(»nerally  arise  from  disorders 
of  common  or  organic  sensibilitj',  cenesthetic  sensorj'  impressions, 
though  they  also  develop  from  attempts  at  explanation  of  a  depressed 
mood  and  from  hallucinations.  The  patient  is  certiiin  he  has  cancer, 
consumption,  syphilis,  brain-softening ;  that  he  is  impotent ;  that  his 
alimentary  canal  is  closed  up  ;  that  his  brain  has  l)een  removed  ;  that  his 
viscera  and  tissues  have  been  metamorphosed  into  stone,  glass,  wood, 
and  the  like.  A  peculiar  form  of  hypochondriacal  delusion  is  the  so- 
called  micromania  not  infrt»quently  ol)served  in  dej)ressed  |)eriods  of 
general  paresis.  Patients  with  micromania  assc*rt  that  whole  viscera 
have  been  removed  from  their  bodies,  that  their  blood  is  all  gone,  and 
that  they  have  been  reduced  in  size.  Thus,  one  patient  told  me  she  was 
80  small  she  could  be  put  into  a  pill-lK)x.  Another  said  his  intestines 
vrere  absolutely  closed  up  and  he  should  have  to  be  cut  oi>en  to  have 
the  obstacles  removed.  The  delusion  of  pregnancy  arises  from  }>erver- 
sion  of  abdominal  sensory  impressions. 

The  delusion  of  persecution  differs  from  the  other  dei)ressive  de- 
lusions in  that  it  has  to  do  with  the  emuity  of  other  persons  in  the 
environment,  whereas  these  are  concerniHl  altogether  with  the  ego  of  the 
patient,  his  own  conscience,  his  own  mind,  his  own  IxkIv,  The  delusitm 
of  persecution  is  important  to  the  general  practitioner,  because  it  is  very 
common,  because  it  is  met  with  so  often  outside  of  institutions,  because 
it  not  infrequently  leads  to  assaults  and  munler,  and  lxK»ause  its  signifi- 
cance in  prognosis  varies  with  the  species  of  mental  disorder  in  which  it 
is  encountered.  It  is  observed,  for  instance,  in  toxic  insanities  which 
are  curable  ;  in  melancholia,  in  which  cure  is  difficult ;  and  in  paranoia, 
which  is  incurable.  The  most  common  origin  of  the  delusion  of  perse- 
cution is  from  hallucinations.  The  j>atient  hears  mocking  or  threaten- 
ing voices,  he  tastes  poisons  in  his  food,  he  sees  lowering  looks  and 
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menacing  gestures,  he  feels  singular  sensations  in  his  body  which  must 
be  due  to  irritant  poisons  thrown  uj)on  him  or  to  electricity,  or  he  smells 
noxious  gases.  The  delusion  of  persecution  may  grow  out  of  a  series 
of  hypocliondriacal  delusions,  in  the  attempt  of  the  patient  to  exphiin 
the  origin  of  his  miseries.  It  may  arise  also  from  the  delusion  of 
having  committed  a  sin  or  crime,  the  j>atient  imagining  that  every  one 
hates  liim  and  follows  liim  to  punish  him.  Sometimes  these  persecutory 
delusions  are  refi»rred  to  the  influence  of  unseen  agencies — ^liypnotism, 
telepathy,  electricity,  magnetism.  Sometimes  tliey  have  to  do  with  the 
property  or  social  position  of  the  patient ;  he  believes  his  belongings  are 
being  stolen,  or  his  character  maligned.  Sometimes  erotic  ideas  are 
bound  up  with  persecutory  ideas ;  a  woman  believes  herself  secretly 
cohabited  witli  at  night,  or  even  by  day,  through  occult  means ;  a  man 
thinks  he  is  made  imj)otent,  that  liis  seminal  fluid  is  being  drawn  off. 
Obviously,  these  latter  ideas  often  rest  upon  perverted  sensory  impres- 
sions received  from  the  sexual  organs.  In  seeking  to  discover  the 
origin  of  the  persecution,  the  patient  often  at  first  settles  upon  some  one 
definite  individual,  but  later,  when  he  finds  the  methods  of  |)ersecution 
innuuierai)le  and  that  his  enemies  follow  him  wherever  he  goes,  he  can 
not  believe  tliat  any  one  i)erson  could  do  so  much  ;  he  reaches  the  con- 
clusion that  it  must  be  a  wide-spreiul  conspiracy,  such  as  could  be  carried 
out  only  by  some  large  affiliation  of  j)er8ons,  such  as  societies  of  Fri*e- 
masons,  anarchists,  Jesuits,  lawyers,  and  police.  The  delusion  of  per- 
secution occasionally  develops  from  a  delusion  of  grandeur;  the  patient 
believes  he  is  pi»rsecuted  because  of  his  wealth  or  exalted  jwsition. 
More  often,  however,  the  contrary  is  the  atse,  the  patient  coming  to 
believe  himself  some  extraordinary  personage  because  of  the  persecu- 
tions to  which  he  is  subjected. 

Another  interesting  form  of  depressed  delusion  is  that  of  negjition 
{(leUre  de  negation  r/Zhiendiftf'),  which  has  its  origin  usually  from  an  idea 
of  having  sinned.  The  j)atient  thinks  he  must  be  the  devil  himself,  his 
sin  is  so  great ;  consequently  he  can  never  die,  he  must  suffer  forever ; 
then,  with  the  growing  idea  of  the  enormity  of  his  sin,  he  comes  to 
belit'vt;  that  (tikI  and  mankind  and  the  world  exist  no  more. 

D(»lusions  of  grandiHir  vary  from  simple,  expansive  ideas  of  the 
patient's  importance,  prerogatives,  and  jmwers,  to  delusions  of  lK»ing 
inventors,  genins(»s,  prophets,  reformers,  titled  and  royal  perscmages,  and 
even  Christ,  (xod,  and  the  mother  of  (lod.  Besides  his  own  |)erson- 
ality,  his  enviroinnent  may  b(^  vested  with  grandiose  qualities — his  room 
a  palace,  his  straw  hat  a  crown,  i>ebbles  diamonds,  his  childn^i  prin- 
cesses, and  so  on.  A  peculiarity  of  the  ideas  of  grandeur  observcnl  in 
general  paresis,  which  is  (juite  pathognomonic,  is  their  enormity  or, 
rather,  monstrosity.  It  is  not  enough  to  be  wealthy,  but  sextillions  of 
planets  can  not  hold  tin*  gold  and  jewels.  It  is  not  sufficient  to  have  a 
doz(Mi  children,  but  billicms  of  children  are  given  birth  to  nightly  by  his 
innumerable  wives.  lie  will  make  a  new  Niagara,  by  bringing  the 
Pacific  0(!ean  over  the  Andes.  Should  sexual  ideas  prevail,  h(»  may 
siiy  that  his  penis  is  a  mile  long,  and  his  testicles  are  huge  diamonds. 
He  will  move  the  asylum  across  the  United  States  on  a  road  of  solid 
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gold.  Such  enormities  betoken  great  weakening  of  the  intellect  and 
judgment 

Primar)'  delusions  conduce  more  to  fixity  than  delusions  secondary 
to  hallucinations.  The  latter,  depending  as  they  do  upon  the  stability 
or  instability  of  the  morbid  sensory  impressions,  change  with  these. 
When  delusions  become  fixed,  they  tend  to  crystallize  or  become  sys- 
tematized. Systematization  consists  of  combining  with  the  fixed  idea 
complementary  delusions  in  a  more  or  less  logical  order  or  of  the  fan- 
tastic elaboration  of  the  original  delusion.  The  degree  of  organization 
and  j)erfwtion  of  the  delusional  structure  will  depend  upon  i'ancy, 
logiad  faculty,  social  position,  and  education  of  the  patient.  The  most 
common  form  of  systematization  is  in  the  dcvclojmient  of  secondary 
grandiose  ideas  uj)on  a  persecutor)'  basis.  But  almost  any  of  the  de- 
pressed and  exalted  delusions  previously  described  may  become  fixid, 
systenuitize<l,  and  permanent  through  the  life  of  the  patient. 

Delusions  may  have  a  retroactive  eflect  in  awakening  sensory  im- 
pressions, instead  of  l)eing  arous<»d  by  them — that  is,  may  induce  illu- 
sions and  liallucinations.  For  example,  the  persecuted  patient  perceives 
voices,  odors,  tastes,  |)ains,  etc.,  often  bi^cause  of  his  mind  being  in  a 
state  of  expectant  attention. 

Imperative  idecis  force  themselves  into  consciousness  in  spite  of 
the  efforts  of  the  patient — who  recognizes  their  morbid  chanicter — to 
correct  them.  They  are  accomjianied,  almost  without  exception,  by  a 
depressive  affect,  a  painful  sensor}^  tone.  They  are  extremely  common 
in  neurasthenia.  Senseless  phrases  or  doggerel  rej)eat  themselves  over 
and  over  in  the  patient's  mind.  The  many  varieties  of  phobia  are 
familiar  examples  of  imperative  ideas  in  neurasthenics  (agoraphol)ia, 
claustrophobia,  mysophobia,  etc.).  Imperative  ideas  are  also  obser\'ed 
in  melancholia  and  in  a  form  of  insanity  which  has  been  designated  as 
insanity  from  im]K»rative  ideas.  In  ver}'  rare  instances  they  are  en- 
countered in  early  stages  of  general  pan»sis.  They  always  develoj)  on 
the  basis  of  a  congenital  or  acquired  neuropathic  or  psychopathic  con- 
stitution, and  are  apt  to  become  obstinate  features  in  the  mental  orgjmi- 
zation.  Almost  ever}'  imperative  idea  has  its  inception  in  some  sort  of 
sensory  imprt»ssion,  and  the  idea  may  lead  to  compulsory  actions  on  the 
part  of  the  patient.  But  between  the  imp(»rative  idea  and  the  conse- 
quent action  there  is  generally  a  play  of  judgment,  a  faltering  between 
the  imperative  idea  and  antagonistic;  or  inhibiting  concepts.  For 
instance,  the  patient  feels  a  compulsion  to  Vwk  a  door  which  he  feels 
sure  he  has  already  Iock(»d.  After  an  inwaitl  debate  as  to  whether  he 
should  go  back  and  assure  himself  that  it  is  locked,  which  may  last 
many  minutes  or  longer,  he  goes  to  IcK'k  it,  and  on  leaving  the  door 
again  the  imperative  idea  arises  that  it  is  not  locked.  The  same  i)lay 
of  antithetic  ideas  may  occur  in  reference  to  anything — the  addressing 
of  a  letter,  the  return  of  a  lK)ok  to  a  shelf,  acts  of  dressing  and  un- 
dressing, the  crossing  of  a  street,  etc.  In  some  cases  the  imperative 
idea  takes  the  form  of  compulsion  to  jump  from  a  height,  to  laugh  in 
unseemly  places ;  or  obscene  and  sacrilegious  words,  sentences,  and  fan- 
cies may  thrust  themselves  obstinately   into  the  consciousness.      For 
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example,  a  gentleman,  and  a  good  Christian,  eame  to  me  recently  over- 
wlielmeil  with  the  sacrilegious  conceptions  which  first  came  to  liim  at  a 
churcli-service  a  week  or  two  before — ideas  of  cohabitation  with  the 
Virgin  Mary  and  filthy  expressions  in  relation  to  Clirist.  A  lady  con- 
sulted me  about  a  morbid  fear  that  slie  liad  of  canary  birds.  She 
could  not  enter  a  house*  or  hotel  in  whicli  there  was  a  canar\'  bird, 
because  she  was  afraid  that  bird-seed  might  get  about  and  in  some  way 
get  into  her  mouth,  be  swallowed,  and  grow  in  her  stomach.  The  con- 
tents of  these  im|Xirative  concepts  are  as  varied  as  those  of  delusions, 
though  they  are  almost,  without  exception,  trivial  or  unpleasant. 

FoUe  (lu  doxite  is  a  form  of  mental  disorder  in  which  compulsory 
ideas  assert  themselves  in  the  form  of  questions,  religious,  metaphysi- 
cal, or  in  regard  to  the  most  trivial  things  or  events  (Shall  I  do  this  or 
that  ?  Why  is  the  table  round  ?  Why  is  the  chair  by  the  bed  ?  Why 
are  two  and  two  four  ?).  One  young  lady  is  so  incajMible  of  deciding 
any  (piestion  that  comes  up  in  her  mind  that  she  does  not  know 
whether  she  ought  to  dress  or  undress,  go  to  IhkI,  eat,  sleep,  pray,  or 
consult  a  doctor.  Every  trivial  question  of  the  day  requires  hours 
of  painful  and  agonizing  delmte  in  her  mind. 

Impenitive  ideas  frequently  impel  to  compulsory  speech  and  actions. 
Coj>rolalia  is  a  not  uncommon  form  of  imperative  speech  in  which  the 
patient  is  impelled  to  the  utterance  of  obscene  words.  Quite  analo- 
gously the  patient  may  be  made  to  make  grimaces,  or  may  develop  the 
so-called  imdcuUe  des  tics. 

Weakness  of  Judgment. — Innumerable  memory-pictures  and 
assixiiated  ideas  take  part  in  the  j)rocess  of  comparison  and  decision 
which  we  know  as  judgment.  Hence  any  disortler  of  memory  and  of 
its  associations,  such  as  loss,  deft»ct,  or  perversions  (delusions,  hallucina- 
tions, or  illusions),  nnist  naturally  influence  the  character  of  the  judg- 
ment. One  of  the  common  conditions  which  im|)airs  judgment  is, 
therefore,  intellectual  defect,  such  as  congenitiil  or  accpiired  mental 
weakness.  The  criteria  of  idiocy  and  dementia  are  poverty  of  ideas 
and  i(kui-jLssociations  and  weakness  of  judgment.  When  delusions  or 
imperative  ideas  exist,  the  erix)rs  of  judgment  are  due  to  the  overriding 
and  eclipsing  by  single  ideas  and  idea-itssociations  of  all  others  which 
would  in  the  norniiil  mind  give  balance,  contml,  and  revision  to  the 
judgin(»nt.  Deflective  judgment  varies  in  dt»gree  frt»m  a  slight  loss  of 
the  critical  faculty  to  complete  deficiency.  When  the  judgment  is 
markedly  defective,  it  dejxjnds  upon  actual  organic  changes  in  the 
bniin,  such  as  we  observe  in  idiocy,  terminal  dementia,  senile  dementia, 
and  general  paresis,  and  hence  as  a  symptom  it  is  far  more  ominous 
than  delusions  and  imperative  ideas,  which  usually  rest  upon  a  func- 
tional ])athologiciil  basis.  Its  significance,  then,  demands  a  careful 
differentiation  of  this  symj>tom  from  others  with  which  it  might  l>e 
confns(Ml,  su(^h  as  incoherence  and  thought-inhibition.  In  incoherence 
the  threads  of  thought  are  constantly  lost.  In  thought-inhibition  there 
are  a  depressive  affect  and  extniordinary  slowness  of  association  with 
corresjK)ndingly  tardy  answers,  and,  besides,  there  are  variations  of  depth 
of  inhibition,  so  that  at  times  comi>licated  answers  and  judgments  are 
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readily  given.  In  actual  weakness  of  judgment  the  judgments  ren- 
dered are  false,  and  the  more  incorrect,  the  more  complicated  the 
questions. 

DISORDERS  OF  ACTIONS. 

The  actions  or  conduct  of  a  patient  depend  directly  and  necessarily 
upon  patliological  elements  in  some  \mri  of  the  psychological  processes 
— sensation,  memory-pictures,  idea-associations,  and  their  emotional 
afi'ects.     They  may  be  classifie<l,  following  Ziehen,  as — 

1.  Actions  induced  by  sensory  disorders. 

2.  Actions  induced  by  disorders  of  memor}\ 

3.  Actions  induced  by  disorders  of  the  emotions. 

4.  Actions  induced  by  disorders  of  the  idea-association. 

Actions  Induced  by  Sensory  Disorders. — Hallucinations  and 
illusions  affect  the  conduct  of  a  patient  often  markedly,  and  their  influ- 
ence is  always  greater  tlian  that  of  normal  sensations.  Their  dominance 
is  the  greater  in  proportion  to  their  number  and  to  the  rapidity  of  their 
accumulation.  Hallucinations  gathered  slowly  in  the  course  of  weeks 
or  months,  while  they  may  not  be  corrected,  are  at  least  subject  to  a 
certain  amount  of  control  bv  the  inhibition  of  nonual  ideas.  In  the 
most  chronic  forms  of  hallucination  the  voices,  common  sensations,  and 
visions  tend  to  he  ignored  and  to  influence  to  a  verv'  slight  degree  the 
conduct  of  the  patient.  A  verj^  important  practical  feature  in  reganl  to 
hallucinations  and  their  effects  upon  conduct  is  their  uncertainty.  They 
are  never  to  be  reckoned  with,  and  one  can  never  know  what  sudden 
violence  or  destructiveness  may  result  from  new  hallucinations  rising  in 
the  patient's  brain. 

Actions  Induced  by  Defects  of  Memory. — These  are  observed  in 
congenital  or  acquired  weak-mindedness,  where  the  conduct  is  directly 
ordered  by  sensory  impressions,  without  that  inter\^ention  of  the  play 
of  motives  which  we  observe  in  normal  individuals.  They  are  more 
like  the  actions  of  the  lower  animals,  which  may  be  complete  enough  in 
their  way,  but  are  not  motived  by  complicated  abstract  conceptions, 
because  these  are  wanting. 

Actions  Induced  by  Disorders  of  the  Emotions. — As  already 

elsewhere  intimated,  simple  depressed  emotions  are  ac*companied  by  a 
general  motor  inhibition,  and  simple  exaltiKi  emotions  by  a  general 
motor  agitation.  But  when  the  depressed  affect  attains  to  the  degree  of 
anxious  dread,  we  may  have  a  restlessness,  a  desire  for  flight,  which  in 
itself  amounts  to  a  motor  agitation.  This  anxious  state  often  leads  to 
suicidal  attempts,  and  even  to  homicidal  assaults,  arson,  and  other  forms 
of  crime  and  violence.  The  whole  nervous  system  w^ems  to  be  in  such 
a  state  of  tension  that  only  an  explosion  can  give  relief. 

In  apathetic  conditions  action  is  reduced  to  its  minimum. 

Where  the  higher  affects,  which  are  at  the  basis  of  ethical  concepts, 
are  absent  or  lost,  as  in  congenital  or  acquired  states  of  mental  weak- 
ness, crimes  against  person  and  pro]x»rty  are  common. 

In  conditions  of  anger  and  rage  there  is  at  first  a  brief  period  of 
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speechlessness  and  immobility,  followed  by  an  explosion  of  blind  and 
violent  motor  excitement,  in  which  the  most  dangerous  assaults  may  be 
nuule. 

In  conditions  of  changeability  or  lability  of  the  emotions,  we  ob- 
serve analogous  motor  states — sudden  changes  from  weeping  and  wailing 
to  lx)isterous  cheerfulness,  and  vice  versA. 

A  study  of  emotional  exj)ression  is  of  particular  diagnostic  value  in 
insanity,  but  the  features  of  such  exj)ression  and  gesticulation  are  so 
well  known  that  they  need  no  detailed  description  here.  Each  mood, 
be  it  simple  depression,  anxious  terror,  excitation,  anger,  apathy,  or 
emotional  lability,  has  its  own  familiar  motor  habiliments. 

Actions  Induced  by  Disorders  of  the  Idea-association  or  Stream 
of  Thought. — Under  this  heading  are  gathereil  the  nmltiform  modes 
of  action  causi»d  by  increase  in  the  flow  of  ideas,  retardation  of  the 
stream  of  thought,  incoherence,  delusions,  imjwrative  ideas,  and  weak- 
ness of  judgment. 

In  increaseil  rapidity  of  the  flow  of  ideas  we  note  motor  agitation 
or  morbid  impulse  to  movement,  varying  from  simple  talkativeness, 
with  active  play  of  expre^wion,  to  loud  garrulity,  grimaces,  gesticula- 
tion, busy  walking  about,  running,  dancing,  and,  in  extreme  degrees,  to 
undressing,  destructiveness  of  clothing,  bedding,  furniture,  and  blind 
throwing  about  of  the  body  in  every  conceivable  way.  This  so-called 
primary  motor  agitation  should  be  distinguished  from  the  motor  agita- 
tion which  is  secondary  to  crowding  hallucinations  (hallucinatory  agita- 
tion) and  to  emotions  like  terror  and  anger  (affective  agitation). 

The  behavior  of  the  movements  in  regard  to  retarded  flow  of  thought 
has  already  been  briefly  alluded  to.  Then*  is  a  general  motor  inhibition, 
varying  from  simple  slowness  and  difficulty  of  executing  any  movement, 
whetlujr  of  speech  or  other  muscles,  to  a  ex>mj)lete  cessation  of  volun- 
tary movements,  a  stuporous  or  attonitous  ex^ndition,  in  which  the 
muscles  mav  be  absolutely  at  rest  and  flaccid  or,  on  the  other  hand, 
in  a  condition  of  catat<mic  t^Mision.  In  true  eafcitonic  tension  every 
attempt  at  passive  movement  is  n^sisted,  but  in  another  form  of  this 
then^  is  a  waxv  flexibility  of  the  muscles,  so  that  the  limbs  vield  readily 
to  any  passive  motion,  remaining  in  whatever  ])ositi(m  the  physician 
desires  to  place  them.  Oce^isionally  one  (encounters  in  cases  of  retarded 
idea-associations,  ns  an  expression  of  motor  inhibition,  a  tendency  to  the 
repetition  of  some  restricted  voluntary'  movement  in  a  rhythmical, 
stereotyped  way  for  days,  weeks,  months  at  a  time.  Such  stereotyped 
motions  may  be  simple  anteroposterior  oscillations,  lateral  oscillations, 
whirlinjr,  walking  to  and  fro  or  in  a  circle,  waving  the  hands  rhythmi- 
C4illy — forms  of  tics  exceedingly  common  in  idiocy  and  imbecility, 
but  common  enough  in  melancholias  and  terminal  dementias.  The 
repeat  it  ion  of  stereotyped  or  automatic  phrases  is  analogous  in  character 
to  su(;li  morbid  movements.  Motor  inhibition  is  primary  or  secondary. 
The  primary  form  is  generally  a  simple  resoluti(m  or  flaccidity,  occa- 
sionally a  slight  catatonic  tcMision  or  flexibUitafi  cerea.  Secondary  motor 
inhibition  is  due  to  hallucinations,  delusions,  and  states  of  mental  weak- 
ness. 
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Incoherence  of  ideas  leads  to  a  dissociation  also  in  the  motor  ex- 
pressions of  ideas,  parapraxia,  paramimia,  inco(*)rdi nation,  pseudo-ataxia, 
incoherent  agitation,  choreii  magna,  and  jactitation.  Such  motor  agita- 
tion may  be  primary  or  may  be  the  secondary  result  of  ininimcrable 
clashing  hallucinations  and  delusions,  rapidity  of  the  flight  of  ideas  or 
of  intellectual  defects. 

Grandiose  delusions  exert  their  own  peculiar  influence  on  the 
demeanor  and  speech  of  the  patient,  acconliiig  to  the  contents  of  the 
exalt^nl  ideas.  We  observ^e  the  proud  bearing ;  the  self-sufficient, 
haughty,  or  secret  smile  ;  the  withdrawing  from  others  ;  tlie  tendency  to 
decoration  of  the  person  ;  the  attempts  to  act  the  parts  of  the  i)ersonage 
he  imagines  himself  to  be ;  the  striking  peculiarities  of  handwriting. 
In  some  instances  delusions  of  gnmdeur  lead  to  homicidal,  rarely 
suicidal,  attempts  (self-crucifixion  with  the  delusion  of  being  Christ). 
Grandiose  erotic  ideas  sometimes  occasion  masturbation.  Coprophagy 
and  other  filthy  habits  may  depend  upon  grandiose  delusions  as  to 
extraordinary  virtues  of  the  patient's  excretions. 

In  depressed  delusions,  particularly  as  regards  ideas  of  sin  and 
poverty,  we  obser\'e  the  characteristic  melancholy  fiicial  expression 
and  attitudes.  Attempts  at  suicide  are  frequent,  and  sometimes 
self-mutilation.  Abstention  from  food  is  especially  common  with 
the  delusion  of  poverty,  the  patient  feeling  that  he  can  not  pay  for 
anything. 

Hypochondriacal  ideas  influence  markedly  the  patient's  actions  and 
conduct.  The  hypochondriac  may  neglect  every  duty  in  the  constant 
contemplatioti  of  his  symj)toms.  He  reads  medical  l)ooks,  goes  from 
one  physician  to  another,  takes  to  his  bed  jwrhaps  permanently,  and  so 
on.  The  effects  of  hypochondriasis  on  motor  functions  are  frequently 
remarkable,  leading  sometimes  to  astasia  or  abasia,  or  both ;  to  hypo- 
chondriacal ataxia,  tremor,  or  convulsive  movements  of  the  extremities. 
These  hypochondriacal  motor  conditions  are  always  the  result  of  a  series 
of  morbid  judgments  on  a  hypochondriacal  basis,  and  are  to  be  distin- 
guished from  similar  hysterical  states  which  have  an  aut<K*hthonous  origin 
without  any  antecedent  conscious  reasoning  process. 

The  persecutory  delusions  lead  to  systems  of  self-])rotection  of  the 
most  varied  kind.  Barricades,  stoj)ping  uj)  of  cracks  and  keyholes, 
the  wearing  of  peculiar  clothing  (silk,  pap(»r,  etc.,  for  instance,  as  a 
guard  against  electrical  shocks),  avoiding  of  food  and  drink  which  are 
suspected  of  containing  poison,  arming  with  weajwns,  frequent  change 
of  servants  or  residence,  and  complaints  to  the  police  or  judicial 
authorities.     Homicide  is  common  in  these  cases. 

Imperative  ideas  lead  to  im|)erative  movements  and  actions,  and 
generally  in  spite  of  the  well-preserved  consciousness  and  judgment  of 
the  patient.  Such  imjx^rative  actions  are  as  various  in  character  as  the 
imperative  ideas  to  which  they  corresjwnd.  ^ 

Accompanjring  Physical  Disorders  in  Insanity. — Among  the 

'  Tbe  foregoing:  acconnt  of  the  psychopathology  of  insiinity  is  largely  a  ])resenta- 
tion  of  the  views  of  Ziehen,  to  whose  exceUent  work  the  author  most  refer  readers  for 
greater  detail. 
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many  somatic  symptoms  which  may  complicate  or  accomjmny  psychoses 
arc  cliiefly  to  be  mentioiiKl  tlic  following : 

1.  Motor  (lisonlers. 

2.  iSensory  disorders. 

3.  Reflex  disorders. 

4.  Tmpliic  disonlers. 

5.  Si^cretory  and  excretory  disonlers. 

6.  Temj)erature  disorders. 

7.  Vascular  disonlers. 

Motor  Disorders. — These  mav  l)e  manifestwl  in  the  form  of  morbid 
movements  or  paralysis.  In  the  first  category  art^  assembled  such 
symptoms  as  epilei>sy,  convulsions,  chorea,  choreiform  movements^ 
tremor,  tics,  ataxia,  masticatory  s])asm,  and  the  like.  The  following 
table,  modificnl  from  Ziehen,  gives  a  gt»neral  summary  of  the  |)aralytic 
symptoms  notc»d  in  insanity  : 


Form    of 
Pakalyrih. 


Hypochon- 
driacul. 


Hysterical. 


Cortical. 


Pyramidal 
tract. 


Peripheral. 


CUARACTRR. 


Usually  limited 
to  a  certain 
form  of  move- 
ment. 


Monoplef^ia, 
liemiple^iu,  or 
paraplegia. 

Monoplegia  or 
hemiplegia. 


Hemiplegia  or 
paraplegia. 


Mnltiple  or  sin- 
gle. 


Trophic 


Spasticity 

OR 


Srnsory 


Disturbances.     PLAcciDrrY.        1>i«ordkr8. 


No  atrophy. 


Disnse  atro- 
phy. 


Disnse  atro- 

pi»y. 


Disuse  atro- 
phy- 


Tme  atrophy 
with  degen- 
erative re- 
action. 


Flaccid  ity. 


Drkp 
Rrflexeb. 


Normal. 


Frequently 
contractures. 


Rigidity,  con- 
tractures Jo- 
cal  spasms. 


Spasticity, 
contractures 
frequently. 


Flaccidity. 


Hemianes- 
thesias, etc 


Paresthesias, 
occasionally 
anestheisias. 


Nonnal     or 
hypertypical. 


Exaggerated 
usually. 


Occasionally  ;  Exaggerated, 
anesthesia, 
hemianop- 
sia, etc. 


Hyperesthes- 
ias, 8to<*king 
and  glove 
areas  of  an- 
esthesias 
often. 


Lost. 


Sensory  Disorders. — Anesthesias  and  hyiKT(»stliesias  have  already 
h(»en  mentioned,  hnt  hypend^esias  and  paresthesias  of  divers  kinds  are 
encountered  auKm^^  the  psychoses,  such  as  hejidaehe,  migraine,  neural- 
gias, feeling  of  fullness  in  the  h(»ad,  scotomata,  tinnitus  aurium,  and  so 
on.  NcMiralgia  is  ocxnisionally  a  cause*  of  insanity.  Migraine  is  a  frv- 
(juent  precursor  of  general  paresis  and  concomitant  of  €^i)ilepsy.  Light- 
ning pains  are  noted  in  tal)i(^  types  of  dementia  jwiralytica.  Neurasthenic 
pains  and  jmresthesias  in  the  extremities,  sj)ine,  and  head  are  found  in 
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neurasthenic  forms  of  insanity.  Where  hysteria  complicates  a  psychosis, 
there  are  often  observed  the  sensory  disturbances  characteristic  of  tliat 
malady. 

Reflex  Disorders. — Changes  in  the  reflexes  are  important  in  but  a 
few  forms  of  insanity.  In  paralytic  dementia  we  observe  nearly  always 
exaggerated  tendon-reflexes,  but  in  tabic  tyjws  they  are  lost.  They  are 
lost  also  in  jisychoses  complicated  with  multiple  neuritis,  and  frequently 
in  cases  with  diabetes,  and  in  morphinomania.  The  deep  reflexes  are 
exaggerated  in  senile  dementia,  many  acute  aflective  insanities,  hysteria, 
epilepsy,  and  in  patients  with  accompanying  multiple  sclerasis.  The 
state  of  the  superficial  reflexes  possesses  little  significance,  except  in  in- 
sanity associated  with  hysteria  and  organic  disorders  of  the  brain,  spinal 
cord,  or  peripheral  nerves. 

The  Argyll-Robertson  pupil  is  met  with  almost  constantly  in  gen- 
eral paresis.  The  pupils  in  all  cases  of  insanity  should  be  examineil  as 
to  their  equality,  size,  and  reaction  to  light,  and  in  accommodation. 
Loss  of  reaction  to  light  may  be  observed,  besides,  in  general  paresis,  in 
syphilitic  insanities,  senile  insanity,  and  in  some  alcoholic  cases ;  it 
means  organic  disease  of  the  brain.  In  rare  instances  a  transitory 
rigidity  of  the  pupil  occurs  in  epilepsy  and  morphinomania.  Ineciuality 
of  pupils  is  very  common  in  organic  and  occasional  in  functional  in- 
sanities. 

Trophic  Disorders. — Greneral  disturbances  of  nutrition,  variations 
in  bodily  weight,  are  commonly  noted,  and  possess  considerable  signifi- 
cance. Thus,  rapid  increase  in  weight  is  characteristic  of  the  progress  of 
an  acute  psychosis  to  terminal  dementia ;  if,  however,  it  accompanies  an 
improvement  in  mental  symptoms,  it  betokens  convalescence.  In  some 
cases  enormous  decrease  in  weight,  in  association  with  ])emicious  anemia, 
leads  to  a  fatal  termination.  Certain  forms  of  insanity,  especially 
organic,  notably  paralytic  dementia,  present  a  remarkable  trophic 
disturbance  in  the  bones,  a  fragilitas  ossium,  inducing  easy  fracture. 
Decubitus  is  observed  in  bedridden  insane  patients,  particularly  paretics. 

Hematoma  auris,  othematoma,  or  the  "  insane  ear,"  is  a  deformity 
of  the  ear  produced  by  a  hemorrhage  into  the  substance  of  the  auricle, 
usually  between  the  perichondrium  and  the  cartilage.  It  is  undoubtedly 
traumatic  in  its  origin,  but  there  Is  fundamentally  some  change  in  the 
vascular  walls  in  certain  cases  of  chronic  insanity,  rt^ndering  them 
fragile  and  easily  ruptured  by  the  most  trivial  pressure  or  injury. 
Such  effusions  of  blood  do  occur  in  normal  individuals  (athletes  and 
boxers),  but  always  from  severe  trauma.  The  frequency  of  hematoma 
auris  in  general  paralysis,  and  in  many  chronic  forms  of  insanity  is 
only  explicable  on  the  hyi)othesis  of  some  trophic  change  in  the  vo^sel- 
walls. 

Secretory  Disorders. — ^The  secretion  of  tears  is  generally  reduced 
or  absent  in  melancholia. 

The  saliva  may  be  diminished  in  quantity  in  melancholia.     More 

oft^en  in  many  forms  of  insanity  it  is  increased,  the  excessive  secretion 

amounting  sometimes  to  a  sialorrhea.     The  increase  is  due  to  constant 

mastication,  to  illusions  and  hallucinations  of  taste,  and  sometimes  to 
43 
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irritative  stimuli  in  the  secretory  centers.  Drooling  may  give  the  ap- 
pearance of  an  increases  of  salivary  flow,  because  of  relaxation  of  the 
oral  and  buccal  nmscles,  or  because  the  secretion  is  not  swallowecl. 

Diminution  or  increase  of  hydrochloric  acid  in  the  gastric  juice  is 
noted  in  many  cases  of  insanity,  and  tlie  quantity  may  be  determined 
by  the  Sjcx^vist  method.  Hyj)oclil()rhydria  exists  in  common  in  states 
of  congenital  and  acquired  inteUectual  defect  and  in  genend  j>aresis, 
Hyperchh)rhydria  is  not  infrequently  met  with  in  cardialgic  attacks, 
after  epilei)tic  seizures,  and  in  catatonic  conditions. 

As  regjirds  the  uiine^  (quantitative  and  qualitative  changes  are  very 
connnon  in  insanity.  These  changes  may  be  the  (?xj)ression  of  abnonual 
metiilx)lism  in  the  c(»ntnd  nervous  system,  of  abnormal  metaI)olism  in 
other  parts  of  the  Innly  induced  by  disease  of  the  centnd  nervous  sys- 
tem, or  of  vjisomotor  changes  in  the  kidneys  brought  al)out  by  the 
psycJioiHiurosis.  Polyuria  is  observe<l  in  many  organic  ])sychoses  and 
in  hysterical  complications.  Oliguria  is  characteristic  of  melancholy 
and  stuporous  conditions.  In  hysterical  insanity  there  is  frequently  an 
altiTuation  between  oliguria  and  jwlyuria. 

As  regards  the  (lualitative  changes  in  the  urine  of  the  insane,  we 
are  y(»ar  by  year  recognizing  more  and  more*  tlu*  importance  of  investi- 
gjition  in  tliis  direction.  There  is  no  doubt  that  the  dec»i)er  our  re- 
searches go  into  the  chemistry  of  metabolism  and  catalx)lism,  the 
neanjr  do  we  attain  to  a  bett(»r  understanding  of  the  mysterious  nutri- 
tional i>rocesses  that  liave  to  do  with  the  construction  of  the  bl<K)d  and 
that  underlie  so  many  psycihoses.  Albumin,  [wptone,  and  projxiptone 
arc*  found  not  infrequently  in  the  urine  of  cases  of  orgiuiic  insanity,  in 
dc»lirium  tremens,  in  epilepsy,  and  in  acute  mania.  Their  presence  is 
often  transitory,  and  unaccompanied  by  renal  disease*.  Hyalin  cylinders 
are  also  often  observinl  in  severely  exciti^l  conditicms. 

Excessiv(i  phosphaturia  is  noteworthy  in  many  cases  of  great  cere- 
bral (»xcitement,  and  after  epileptiform  and  ai>oplectiform  seizures.  In 
chronic  brain  disonlers  the  quantity  of  phosphoric  acid  is  diminished 
below  the  normal. 

The  chlorids  are  lessened  in  (piantity  in  melancholia.  They  are 
increas(»(l  in  the  cjirly  stiig<^  of  j)aresis,  but  iliminish  with  the  progress 
of  th(»  disease  to  dementia. 

Sulphati»,s  and  the  aromatic  ethereal  sulphates  (the  latter  l>eing  the 
]^roduct  of  <lestructive  protei<l  metabolism)  are  incn^ased  in  febrile  con- 
ditions, and  in  conditions  attendcMl  with  much  tissue- waste. 

Ur(»a  is  also  repr<»sentative  of  destru(»tive  pn)teid  metal)oli8m,  and  is 
an  index  of  the  general  nitrogenous  metabolism  of  the  body.  It  is 
incr(»as(Ml  in  conditions  ass(KMate<l  with  tissue-waste,  diminished  in  states 
of  malnutrition.  Uric  acid  and  the  urates  have  much  the  same  rela- 
tion. 

Oxaluria  (anv  increase  above  th(»  normal  amount  excreted  in  twentv- 
four  hours — viz.,  y^^  of  a  grain)  is  observcKl  in  certain  nervous  and 
UKuital  disorders,  but  its  precise  signific^ance  still  requires  determination. 

Urobilinuria  and  bilirubinuria  have  occ^isionally  been  noted  in  gen- 
eral paresis. 
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Glycosuria,  with  or  without  polyuria,  has  often  been  observed  in 
various  organic  psychoses.  It  may  be  intermittent,  transitorj',  or  j)er- 
manent. 

Acetonuria  is  encountered  in  general  paresis  and  epilepsy  at  times,  as 
also  in  psychoses  attended  with  malnutrition,  as,  for  instance,  nielancholia. 

Indican  should  be  sought  for,  as  it  is  an  indication  of  albuminous 
putrefaction.     It  is  significant  of  auto-intoxication. 

There  is  a  wide  region  oj>en  to  the  pathological  chemist  for  discov- 
eries in  the  feces,  as  well  as  the  urine,  of  relations  between  metabolism 
and  psycopathic  disorders. 

Menstruation  is  often  disordered  in  insanity.  Amenorrhea  is  the 
rule  in  acute  psychoses  of  any  form,  due  undoubtedly  to  profound 
changes  in  the  general  nervous  system  influencing  the  spinal  centers  for 
ovulation  and  menstruation.  The  cessation  of  menstruation  with  the 
onset  of  an  acute  psychosis  is  often  mistakenly  supposed  by  the  laity  to 
show  some  etiological  relation  l>etween  the  genital  organs  and  the  in- 
sanity. The  return  of  the  menses  is  one  of  the  early  signs  of  con- 
valescence from  acute  mania  and  acute  melancholia.  Naturally,  it 
would  not  be  correct  to  ascribe  amenorrhea  in  all  cases  to  simply  ner- 
vous inhibition,  because  it  may  arise  in  all  kinds  of  psychoses  as  the 
result  of  actual  genital  disease  or  of  marked  anemia, 

Temperature-changres  in  Insanity. — The  physiological  oscillations 
of  temj)erature  are  greater  and  more  irregular  in  the  insane  than  in 
normal  individuals.  In  general,  however,  insanity  may  be  said  to  run 
a  non-febrile  course. 

Subnormal  temj)eratures  are  frequently  observed  in  melancholia, 
stuporous  states,  general  paresis,  idiocy,  and  occasionally  in  conditions 
of  great  excitement.  In  these  last  they  are  apt  to  indicate  approaching 
collapse. 

Hypernormal  temperatures  are  found  in  many  psychoses,  sometimes 
from  very  slight  peripheral  irritations,  such  Jis  retention  of  urine, 
gastric  catarrh,  constipation,  mild  bronchitis,  decubitus,  sometimes  from 
oi^nic  changes  in  thermogenic  centers.  Hysterical  complications  may 
be  associated  with  hysterical  fever.  Motor  agitation  in  mania,  acute 
paranoia,  melancholia,  and  so  on,  may,  if  marked,  give  rise  to  febrile 
symptoms.  The  status  epilepticus  and  convulsive  seizures  of  general 
paresis  increase  the  temperature,  as  a  rule,  to  a  noteworthy  degree. 
Many  writers  have  described  diurnal  oscillations  of  temj>erature,  varia- 
tions from  day  to  day,  asymmetrical  axillary  temjx'rature,  and  general 
subnormal  and  hypernormal  conditions  of  tempeniture  in  paralytic 
dementia ;  and  some  years  ago,  in  association  with  Dr.  liangdon,  I 
undertook  a  verification  of  these  statements  at  the  Hudson  River  State 
Hospital  for  the  Insane.^  These  are  the  conclusions  we  drew  from  a 
study  of  the  temperature  in  twenty-five  cases  of  general  paresis : 

1.  As  regartls  the  average  bodily  temi>erature,  we  find  it  to  corre- 
spond to  physiological  norms.  The  statements  of  our  preilecessors  as 
to  hyperpyrexic  or  subnormal  averages  can  not  be  sustained, 

^  **  A  Stndy  of  the  Temperature  in  Twenty-five  Cases  of  General  Paralysis  of  the 
Insane,"  '*  Journal  of  Nervous  and  Mental  Diseases,"  Nov.,  1893. 
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2.  The  diurnal  oscillations  of  temperature  in  paretics  also  corre- 
spond to  physiologicjil  norms.  The  statements  to  be  found  in  literature 
as  to  extraordinary  daily  variations  being  frequent  in  these  cases  are 
absolutely  erroneous. 

3.  Asymmetrical  axillary  differences  are  so  small  that  they  can  not 
be  considered  as  abnormal,  and  certainly  not  of  any  diagnostic  sig- 
nificance. 

4.  When  unusual  variations  of  temperature  occur  in  general  paretics, 
their  cause  must  be  sought  for  in  conditions  not  rehited  to  the  patho- 
logical phenomena  of  paralytic  dementia,  but  dei>ending  upon  thermo- 
genic features  unrecognized  by  the  physician,  or  **  masked "  by  the 
mental  sbite  of  the  patient.  Thus,  in  case  two  of  our  series,  an  in- 
creasing hyperpyrexia  was  noted  during  the  second  week's  observations, 
but  the  pneumonia  causing  it  was  "  masked "  until  the  fifth  or  sixth 
day,  the  patient  dying  on  the  sixth  day.  Again,  in  case  ten,  where  the 
highest  single  daily  oscillation  was  3.4  degrees,  and  the  average  daily 
oscillation  for  the  week  2.2  degrees,  the  jmtient  suffered  from  bed-sores, 
which  undoubtedly  produced  some  septicemia.  That  variations  of  tem- 
perature take  place  in  connection  with  the  {>aralytic  and  convulsive 
seizures  of  these  cases  we  do  not  gainsay. 

Vckscular  Disorders. — ^The  action  of  the  heart  and  vessels  is  often 
influenced  by  insanity.  The  pulse  is  subject  to  acceleration  in  excited 
and  neurasthenic  states,  and  to  retardation  in  stuporous  conditions. 
Variations  in  arterial  tension  are  particularly  noticeable  at  times ; 
arterial  spasm  in  any  psychosis,  but  especially  in  melancholia,  de- 
pressed types  of  general  paresis,  and  in  paranoia ;  arterial  paralysis  as 
a  sequel  to  this.  No  doubt  strong  ment4\l  shocks  and  depressive  or 
exalting  affects  are  associated  with  anomalies  of  the  vasomotor  inner\'a- 
tion.  Perhaps  many  psychoses  depend  upon  cerebral  angioneuroses. 
The  apoplectiform,  epileptiform,  and  maniacal  seizures  of  general 
paresis  are  l^elieved  to  have  their  origin  in  these.  Preconlial  anxiety, 
the  neuropathic  cervical  globus,  and  other  paresthetic  and  paralgesic 
sensations  in  the  domain  of  the  vagus,  are  also,  in  all  likelihood,  due 
to  angioneurotic  conditions. 


CHAPTER  IV. 

EXAMINATION  OF  THE  PATIENT;  DIAGNOSIS;  COURSE 

OF  THE  DISEASE;  PROGNOSIS- 

Ix  most  cases  of  insanity  the  diagnosis  of  the  presence  of  a  psy- 
chosis and  also  of  the  form  is  by  no  m(»ans  difficult ;  but  there  are 
many  in  which  this  is  not  the  case.  Medicolegal  cases  especially  re- 
(piiro  most  careful  and  painstaking  investigation  in  onler  to  arrive  at 
exact  knowledge  of   their  mental  state.     It  is  well  to  follow  at  all 
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times  some  fixed  scheme  of  examination,  and  the  writer  advises  the 
following : 

1.  Hereditary  factors. 

2.  Pregnancy  and  parturition  of  mother. 

3.  Convulsions  or  other  nervous  disorders  in  infancy. 

4.  At  what  age  did  patient  walk,  si>eak,  and  complete  dentition  ? 

5.  Degree  and  character  of  education. 

6.  Rachitis  or  febrile  disease  in  chiklhood. 

7.  Character  and  temperament  in  childhood. 

8.  Period  of  puberty — Was  its  development  normal  ? 

9.  Strength  of  sexual  instinct  at  this  period  ?     Masturbation  ? 

10.  Occupation  during  adolescence. 

11.  Character,  temperament,  religion,  physical  condition,  diseases 
during  adolescence. 

12.  Sexual  relations — excessive,  illicit ;  marriage — venereal  disease, 
puerperium. 

13.  Intemperance  in  the  use  of  alcohol  or  drugs,  overwork,  shock, 
trauma  to  the  head,  infectious  diseases,  genital  disorders. 

14.  Psycopathic  constitution,  previous  attacks. 

15.  History  of  present  attack. 

16.  Probable  etiologj'. 

Physical   Condition. — 1.  Height,   weight,  nutrition,  circulation, 
pulse,  temperature. 

2.  Cranial  measurements.  1  q       u     x  tt^x*  i 

o    Oi-*        i.      r  J  X'  r  »^^  chapter  on  Hitioloficv. 

3.  Stigmata  ot  degeneration,     j  *  ^' 

4.  Condition  of  heart,  lungs,  alimentary  canal,  genito-urinary 
organs. 

5.  Reflexes,  pupillary  and  tendon. 

6.  Condition  of  cranial  nerves. 

7.  Motor  symptoms — ^paralysis  or  morbid  movement,  gait 

8.  Common  sensory  symptonLs — paresthesia,  hyperesthesia,  an- 
esthesia. 

9.  Special  sensory  symptoms — ^sight,  hearing,  smell,  taste,  field  of 
vision. 

10.  S|>eech    disorders — stammering,   syllabic    articulation,    paretic 
speech,  motor  or  sensory  aphasia,  agraphia,  apraxia,  verbigeration. 

11.  Sleep. 

12.  Expression,  gesticulation,  attitude. 

Psychic  Condition. — 1.  Mode   of  speech — accelerated,  retarded, 
mute,  incoherent. 

2.  Conduct — Does  patient  care  for  his  person  and  dress?  Does 
he  attend  to  his  ordinary  duties  ?  Is  he  excited  and  active,  or  depresvsed 
and  quiet  ? 

3.  Illusions  or  hallucinations  ? 

4.  Mood — Is  the  fundamental  mood  depressed,  exalted,  irritable, 
changeable,  apathetic? 

5.  Ethical  feelings — What  is  the  state  of  his  moral  eoneoptions  and 
judgments  ? 

6.  Attention — Does  the  patient  note  what  goes  on  about  him,  etc.  ? 
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7.  Memory — Wcaken(»cl  or  increased  as  regards  long  past  and  recent 
events.  Test  mathematical,  geograj)hical,  and  historical  knowledge. 
Test  dates,  ages  and  names  of  members  of  family,  the  events  of  the 
past  few  days,  etc. 

8.  Idea-association — Is  there  apraxia  or  jmrapraxia?  Does  the 
patient  orient  himself  as  to  place,  time,  and  objects  and  persons  about 
him  ?     Is  the  flow  of  ideas  accelerated,  retarded,  or  incoherent  ? 

9.  Judgment — How  does  he  explain  his  own  morbid  condition  and 
his  relation  to  his  surroundings  ?  What  does  he  busy  himself  with  now, 
and  what  are  his  plans  and  purposes  for  the  future  ? 

10.  Delusions  and  imperative  ideas. 

From  the  scheme  just  given,  it  will  be  seen  that  the  study  of  a 
case  of  insanity,  and  the  taking  of  the  history  of  the  antecedent  fac- 
tors and  of  the  psychic  disorder  itself,  involve  nuich  more  elalwrate 
attention  than  is  the  case  with  the  ordinary  physical  diseases  which  one 
meets  with  in  practice.  In  medicolegal  cases  we  have  to  guard  against 
several  sources  of  error  in  our  diagnosis,  among  which  arc  the  conceal- 
ment of  delusions  by  an  actually  insane  patient  and  the  simulation  of 
insanity  by  a  sane  criminal*  The  fonns  of  insanity  usually  simulated, 
because  of  the  facility  of  so  doing,  are  a  maniacal  state,  dementia  or 
stuporous  melancholia,  and  epilepsy  with  insanity.  Only  one  with 
excellent  knowledge  of  the  symptoms  of  insiuiity  can  simulate  any 
form  of  psychic  disorder  so  well  as  to  defy  the  skill  of  the  physician 
familiar  with  mental  diseases. 

In  general  practice  it  sometimes  occurs  that  peculiar  forms  of  de- 
lirium incident  to  severe  visceral  disease  mav  be  at  first  mistaken  for 
insiuiity.  Thus  I  have,  on  a  number  of  ixicasions,  been  calltKl  u])on  to 
assist  in  the  commitment  of  patients  to  asylums,  whore  careful  examina- 
tion showed  the  existence  of  either  a  transitorv  delirium  in  associaticm 
with  an  apoplectiform  or  other  orgiuiic  lesion  of  the  brain,  or  a  d(*- 
lirium  from  some  such  visceral  condition  as  Bright's  disease.  Delirium 
of  this  kind  is  distinguished,  first,  by  the  discovery  of  the  ass<x^iatod 
and  causiitive  organic?  disease,  and,  secondly,  by  the?  usual  non-conformity 
of  the  delirium  to  any  sjxicial  type  of  psychosis. 

Were  I  to  forniuhite  a  series  of  rules  to  guide  the  examiner  in  his 
investigation  of  the  mental  condition  of  a  patient,  they  would  be  some- 
what as  follows ;  vet  it  is  to  be  remembered  that  these  are  not  fixed 
rules,  but  subject  to  much  mollification  by  the  tact,  good  judgment,  and 
common  sense  of  the  examiner : 

1.  It  is  to  be  presumed  that  previous  to  seeing  the  patient  the 
examiner  has  fullv  infornu^d  himself  of  all  of  the  facts  to  be  furnished 
by  relatives  or  friends,  and  has,  when  possible,  inspected  letters  and 
other  writings,  which  so  often  prove  fruitful  sources  of  infoniiation. 

2.  Go  to  the  patient  as  a  physician,  and  not  under  the  pretense  of  being 
something  else — a  device  so  often  suggested  by  the  family  and  friends. 

8.  Proceed  to  the  physical  examination  of  the  patient,  during  which 
tactful  questioning  will  determine  the  d inaction  to  follow  in  further 
inquiries. 

4.  (iaiii  the  good  will  of  the  patient  by  kindness  and  consideration. 
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5.  Even  if  the  patient  is  distrustful  and  uncommunicative,  be  jwlitely 
persistent,  and  pmlong  the  first  examination,  even  to  tlie  extent  of  trj'ing 
the  patient,  until  the  object  is  attained ;  for  many  patients  will,  when 
fatigued,  finally  yield  to  the  friendly  insistence  of  the  examiner. 

6.  If  one  examination  is  insufficient,  however,  have  as  many  inter- 
views as  are  retjuisite  for  the  purpose  in  view — a  careful  scientific  dii^- 
nosis.     In  medicolegal  investigations  this  is  esi>ecially  necessiir>\ 

Course  of  Insanity. — In  all  forms  of  insanity  we  should  seek  to 
divide  the  symptoms  presented  into  primary  and  secondary  classes,  not 
only  because  of  the  interest  of  so  doing,  but  because  of  the  value  of 
the  division  in  the  matter  of  diagnosis.  For  instance,  in  some  cases  we 
discover  hallucinations  and  illusions  to  be  the  j)rimary  symptoms,  and, 
in  addition  to  these,  we  observe,  as  secondary'  symptoms,  delusions, 
diminished  attention,  inhibition  of  thought,  motor  inhibition,  and  an 
anxious  state ;  the  condition  is  that  of  hallucinator}'  stuj)or. 

Furthermore,  we  will  divide  insanities  into  acute  and  chronic  forms, 
referring  usually  rather  to  the  nipid  or  slow  mode  of  onset  than  to  the 
duration  of  the  disease.  But  sometimes  these  qualifications  are  em- 
ployed in  connection  with  the  duration  of  the  insanity.  Thus,  it  is 
customary  in  some  asylums  to  designate  mania  or  melancholia  as  acute 
for  one  year,  at  the  expiration  of  which  the  term  chronic  is  used.  Re- 
missions in  insanity  arc  pericKls  of  imj)rovement  or  apparent  recovery. 
Intermissions,  or  lucid  intervals,  are  j>eriods  of  complete  recovery  be- 
tween attacks. 

Mental  disorders,  owing  to  the  delicate  nature  of  the  physical  struc- 
tures in  which  morbid  changes  take  place,  are  prone  to  run  a  longer 
course  than  diseases  of  other  than  nervous  tissues.  It  is  true  that  tran- 
sitory insanity  and  acute  delirium  may  com})lete  their  course  in  a  few 
days,  and  that  acute  mania  or  melancholia  may  recover  in  a  month. 
But  three  to  six  months  is  a  better  average  for  acute  mania  and  mel- 
ancholia. Chronic  insanities  may  last  indefinitely,  for,  strangely 
enough,  there  seems  to  be  little  in  these  slow  alterations  of  the  mind  to 
influence  vitality.  The  average  life  of  chronic  lunatics  in  asylums  is 
said  to  be  some  thirte(»n  years,  to  which,  no  doubt,  the  regularity  of  life 
in  institutions  contributes.  Many  (*ases  of  marked  chronic  insanity  last 
twenty,  thirty,  even  fifty,  years,  and  over. 

In  any  given  case  of  curable  insanity,  we  usually  discover,  on  ex- 
amination, certain  stages  of  evolution,  prodromata,  complete  develop- 
ment, and  involution  or  convales(*ence.  R(^gis  has  devised  (charts  which 
showdiagrammatically  the  daily  rang(M)f  affects  in  cases  of  acute  mania, 
acute  melancholia,  and  circular  insjinity.  In  acute  mania,  for  instance, 
we  note  a  brief  ])rodromal  stage  of  depression,  followed  by  gradually  in- 
creasing maniacal  excitement,  then  by  gradual  subsidence  of  the  exalte<l 
stage  to  the  normal  line.  He  should  have  added  before  the  normal  ter- 
mination an  aftermath  of  a  p<»culiar  tearful  irritability  noticeable  in  th(»se 
cases.  An  analogous  reactive  condition  is  observed  near  the  termina- 
tion of  acute  melancholia  in  recovery — a  certain  morbid  cheerfulness. 

Insanity  terminates  in  recovery,  in  recovery  with  defect,  in  chronic 
persistence  of  the  same  symptoms  as  at  first  manifested,  in  secondary  or 
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termiuul  dementia,  or  in  death.  Death  often  arises  from  exhaustion  due 
to  ideomotor  excitement,  and  in  organic  psychoses  from  associated  dis- 
ease of  the  central  nervous  system,  but,  as  a  rule,  death  in  insanity  is 
not  a  consequence  of  the  mental  disorder,  but  of  intercurrent  or  inci- 
dental disease,  such  as  pneumonia,  tuberculosis,  etc.  There  is  great 
variation  as  regards  curability  in  the  diflferent  typt^s  of  psychoses.  For 
instance,  ninety  per  cent,  of  cases  of  simple  melancholia  and  seventy  per 
cent,  of  acute  mania  recover,  while  general  paresis  is  invariably  &tal. 

Prognosis. — The  prognosis  will  depend  upon  several  factors,  among 
which  the  most  imj)ortant  are  the  type  of  insanity  presented,  the  course, 
the  character  of  certain  symptoms,  and  the  intellectual  development  of 
the  patient. 

As  regards  the  tyi^e  of  insanity  presented,  affective  insanities  (mania 
and  melancholia)  are  the  most  curable.  Systematized  chronic  insani- 
ties (paranoia)  and  cyclical  forms  rarely  recover.  Organic  insanities 
are  nearly  always  incurable,  if  not  fatal.  In  mania  and  melancholia, 
the  acuter  the  onset  and  the  more  rapid  and  intense  the  appearance  of 
the  symptoms,  the  better  the  prognosis.  Slow  development  and  prog- 
ress and  partial  remissions  are  unfavorable. 

The  etiology  has  considerable  influence  on  prognosis.  A  transitoiy 
cause,  like  fright  or  anemia,  is  favorable.  The  older  the  patient,  the 
worse  the  prognosis.  Hereditary  taint  is  not  at  all  unfavorable  as 
r^ards  recovery  from  an  attack  of  acute  insanity,  but  very  much  so  as 
regards  the  probability  of  relapse.  On  the  other  hand,  a  hereditary 
taint  in  insanity  of  slow  inception  is  of  serious  significance.  Alcohol 
and  morphin,  as  etiological  factors,  influence  prognosis  unfavorably, 
because  of  the  psychic  degeneration  they  superinduce.  Syphilis  is  not 
unfavorable  if  the  insanity  is  due  to  direct  specific  disorders  of  the 
brain,  but  of  bad  import  if  due  to  the  later,  chronic,  diffuse,  specific 
alterations  in  the  central  nervous  system. 

Special  symptoms,  such  as  defect  in  the  intellectual  processes,  sys- 
tematization  of  delusions,  primary  delusions,  paralysis,  and  convulsions, 
are  significant  of  incurability. 

The  lower  the  grade  of  intellectual  development  in  the  patient,  the 
greater  the  danger  of  termination  in  dementia. 


CHAPTER  V. 

GENERAL  TREATMENT  OF  INSANITY. 

It  is  not  so  long  a  time  since  the  insane  in  Christendom  were  be- 
lieved to  be  possessed  of  devils  and  accursed.  On  the  other  hand,  in 
certiiin  parts  of  heathendom  (among  the  Mohammedans)  it  was  sup- 
posed that  the  souls  of  the  insane  had  been  removed  early  by  Grod  as  a 
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special  niark  of  favor,  and  that  they  were,  therefore,  blessed.  Medieval 
treatment  was  founded  uj)on  the  curious  pathology  just  described.  One 
portion  of  the  world  ducked,  whipped,  tortured,  chained  in  dungeons, 
and  occasionally  burned,  the  insane.  The  heathen  treated  tlieir  insane, 
upon  the  whole,  comjiaratively  well. 

After  a  time,  many  of  the  therapeutic  measures  employed  by  the 
Europeans  of  the  middle  ages  were  abandoned  as  unsatisfactory.  But 
society  still  had  to  be  protecte<l ;  so  the  insane  were  fettered  in  the  cells 
of  jails  and  fortresses  and  solitary  towers,  until  a  realizing  sense  of  the 
inhumanit}'^  of  such  treatment  struck  a  responsive  chord  somewhere  in 
the  breast  of  a  Tidce,  a  Connolly,  a  Pinel,  a  Rush,  a  Kirkbride,  an 
Earle,  and  doubtless  other,  but  unknown,  immortals  both  before  and 
after  them. 

Insanity  thus  gradually  came  to  he  looked  ujwn  as  a  disease,  and 
not  a  penal  offense,  and,  instead  of  prisons,  special  buildings  were  set 
apart  for  the  particular  custody  of  the  insane.  The  great  object  of  the 
asylums  at  first  was  to  afford  protection  to  society  from  lunatics,  to  pro- 
tect them  frofn  themselves,  and  to  provide  for  their  care  and  support, 
when  at  public  cost,  in  an  economical  manner.  A  hundred  years  ago, 
however,  the  asylum  was  still  a  species  of  jail,  for  its  evolution  had  not 
yet  proceeded  far.  Dungeons  and  iron  chains  and  staples  in  stone 
walls  and  stone  floors  were  still  in  use  in  many  places.  Indeed,  it  is 
scarcely  over  eighty  years  since  Norris,  a  patient  in  Bedlam  (Bethlehem 
Hospital),  in  the  great  Christian  city  of  London,  was  kept  for  twelve 
years  in  a  cell,  with  an  inm  collar  riveted  around  his  neck  and  iron 
bands  and  rings  around  his  wrists,  arms,  and  ankles,  the  neck  being 
fastened  to  the  wall  and  the  leg  to  a  rude  box  of  filthy  straw. 

Asylums  have,  at  the  present  time,  come  to  be  rccognize<l  as  hos- 
pitals, and  they  are  approaching  nearer  to  that  ideal  everj'  year. 
Occasionally,  one  finds  among  them  some  rudimentarj'  appendage  which 
is  reminiscent  of  the  embrj^onal  stage  of  their  evolution  ;  but  this  is, 
fortunately,  rare.  The  well-conducted  hospital  for  the  insane,  to-day, 
is  different  from  the  asylum  of  years  ago ;  the  depressing,  barren  halls 
and  wards  and  naked  floors  have  given  place  to  pleasantly  furnished 
and  caq)eted,  cheerful-looking  parlors,  sitting-rooms,  and  bed-rooms  ; 
muffs  and  strait-jackets  have  disappeare<l ;  the  unintelligent  attendant 
has,  in  many  instances,  given  place  to  the  traineil  imrse ;  every  new- 
means  of  treatment  is  carried  out  to  the  best  of  the  ability  of  the 
asylum  physicians ;  schools,  employment,  theatricals,  music,  and  out- 
of-door  walks  are  provided  in  the  place  of  the  old,  deadly  monotony, 
and,  in  fact,  the  asylum  has  gradually  undergone  a  metamorphosis, 
until  its  character  has  completely  changed.  There  are,  to  be  sure,  not 
many  perfectly  ideal  institutions  as  yet  in  existence,  but  there  are  some 
which  approach  very  nearly  to  it,  as,  for  instance,  that  at  Alt-Scherbitz, 
near  Leipzig,  and  the  new  asj'lum  at  Rome,  both  of  which  I  visited 
and  described  in  1887.^  These  are,  of  course,  constructed  on  the  cot- 
tage and  pavilion  plan,  so  arranged  as  to  impress  one  as  small  colonies 

^  '*Some  European  Asylums,"  **  Amer.  Jour.  Insanity,"  July,  1887. 
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or  villages,  with  separate  buildings  for  those  merely  there  for  custody 
because  of  dangerous  propensities,  those  brought  there  to  be  cared  for 
kindly  during  the  remainder  of  their  useless  lives,  those  who  carry  on 
various  occupations,  and,  finally,  for  such  as  enter  particularly  to  secure 
treatment  for  the  brain-malady  which  has  bereft  them  temporarily  of 
th(4r  reason.  The  colony  system  of  caring  for  the  dependent  classes — 
which  the  writer  thinks  should  ultimately  be  adopted  for  all  kinds  of 
defectives — is  well  exemplified  by  the  Craig  Colony  for  epileptics  in  the 
State  of  New  York. 

I  will  say  that  I  believe  improvement  and  reform  are  constantly 
going  on  in  asylums  throughout  the  world  ;  that  no  one  is  more  anxious 
than  are  their  superintendents  to  make  pn)gress  in  the  care  and  manage- 
ment of  the  insiine.  They  are  rapidly  reaching  the  best  methods  of 
dealing  with  the  insane  poor.  If  any  are  tanly  in  this  advance,  it  is 
because  they  are  so  often  ham{K»red  by  the  never-t»nding  overcrowding 
of  our  public  asylums,  by  the  interference  of  politics,  by  the  lack  of 
money,  by  the  want  of  a  sufficient  numl)er  of  medical  assistants,  and  by 
a  multiplicity  of  official  duties. 

While  these  statements  are  undoubte<lly  true, — and  great  credit  is  due 
the  asylum  physicians  of  the  present  day  for  their  strenuous  efforts  in 
behalf  of  their  charges, — I  l)elieve  that  the  ideal  treatment  of  almost  any 
insane  (K^rson  is  to  be  sought  outside  of  an  asylum.  After  an  asylum 
experience  of  some  years,  and  an  experienwj  of  many  years,  too,  in 
private  practice,  I  feel  that  I  am  in  a  iK)sition  to  judge  fairly  well  of 
the  relative  mcTits  of  tn^jitnuMit  in  and  out  of  asylums. 

Th(H)retically,  it  ought  to  be  the  right  of  ever\'  individual  in  sickness 
to  receive^  the  best  tre4itnient  that  medical  seien(*e  affonls  ;  but  this  right 
can  be  enjoyed  by  very  few.  Then*  are  too  many  interfering  condi- 
tions. Not  every  injured  man  is  within  reach  of  the  l)est  surgeon  ;  not 
every  fever-stricken  one  convenient  to  the  l)est  physi(;ian  ;  and  few  are 
the  deaf,  the  blind,  th(»  lame,  those*  with  crippled  Ixxlies  and  those  with 
disordennl  minds,  who  ever  resillv  receive  the  Ix^st  treatment  that  the 
world  can  giv(».  Th(»  intelligent  doctor  and  the  scientific  skill  are  not 
the  only  HMjuisitcs.  Other  conditions  are  g(MKl  nursing,  the  most  suit- 
able climate,  the  b(»st  hygienic  surroundings,  the*  best  monil  atmosphere. 
In  d(»aling  with  affections  of  the  Ixnly  solely,  there  is  often  much  to  Ih? 
desircil  ;  but  it  is  particularly  in  the  treatment  of  those  who  art*  men- 
tally as  well  as  physi(»ally  afflic^ted  that  so  nnu^h  which  should  be  done 
is  left  undone.  The  obstacles  in  the  way  of  securing  the  best  treatment 
are  nniltipli(Hl  in  the  cas(»  of  th(»  insjine  by  the  (lethronement  of  the 
supreme  centers  of  psychic  function. 

Just  as  a  hos])ital  is  a  better  ])lace  than  a  tenement  house  for  a  sur- 
giwil  patiiMit  or  a  case  of  fever,  so  is  the  asylum  suix»rior  to  the  home 
in  tluj  car(»taking  of  the  ]>auix»r  and  indigent  lunatic.  The  acut<»ly 
insiine  of  th(»  ]xx)r(T  classes  are  best  treated,  at  j^resent,  in  our  largi* 
public  institutions  ;  and  those  among  the  UKxlerately  well-to-do,  cither  at 
hoHK*  or  in  the  small  private  asvlums.  Onlv  the  insane  of  the  wealthy 
classes  can,  ]H'rhaj)s,  enjoy  and  carry  out  ideal  methods  of  treatment  in 
their  own  homes,  in  <M)untry  houses,  or  in  foreign  travel. 
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It  is,  of  course,  needless  to  say  that  there  are  many  degn^s  of 
insanit}' ;  that  there  are  hundreds  of  cases  that  are  never  obh'ged  to  go 
to  an  asylum  at  all ;  that  in  society  are  many  insane  persons  carrying  on 
l^itimate  occupations  and  caring  for  themselves  and  families ;  and  that, 
on  the  other  hand,  there  are  cases  for  which  nothing  but  commitment 
to  an  asylum  would  be  suitable  or  feasible.  But  we  should  not  send 
any  patient  to  an  asylum  unless  he  needs  restraint  because  of  danger 
to  himself  or  others,  or  because  proper  treatment  and  supervision  are 
difficult  in  his  home,  owing  generally  to  poverty  or  other  insurmountable 
conditions.  The  sooner  a  ease  of  acute  insanity  occurring  in  a  })aujH*r 
or  an  indigent  is  removed  to  an  asylum,  the  better  are  his  chances  for 
recovery.  This  merely  signifies  that  the  earlier  treatment  is  undertaken 
by  those  who  are  familiar  with  the  management  and  care  of  the  insane, 
the  better  for  the  patient.  Early  treatment  by  physicians  of  experience 
in  psychiatry  is  demanded.  At  present  this  end  is  best  attained  by 
resort  to  the  asylums  of  the  neighborhcxKl.  But  the  writer  has  often 
called  attention  to  the  need  of  increasing  and  extending  the  facilities 
for  the  early  treatment  of  the  insane — ^a  matter  which  can  be  accom- 
plished in  several  ways.  ^     The  lines  of  progress  in  such  direction  are  : 

(1)  The  opening  of  special  reception-wards  or  jiavilions  for  the 
insane  in  general  hospitals ;  (2)  the  establishment  of  psychopathic  hos- 
pitals in  large  cities ;  (3)  the  creation  of  outdoor  departments  in  con- 
nection with  asylums  situated  in  densely  jMjpulous  districts. 

Before  taking  up  the  matter  of  the  treatment  of  insanity,  a  few 
words  should  be  said  as  regards 

Prophylaxis. — ^Naturally,  the  question  of  the  pro^jer  care  and  edu- 
cation of  children  with  a  tainted  line  or  lines  of  ane^str}'  often  comes 
before  the  physician.  Much  can  be  done  to  ward  off  impending  future 
evils  by  due  and  early  attention  to  the  mental  and  physical  evolution 
of  such  children.  One  can  not  begin  too  soon  to  regulate  the  life  of 
these  little  ones.  The  very  milk  of  a  weak  and  anemic  mother  may 
diminish  the  feeble  resistance  of  a  degenerate  child.  From  the  day  of 
birth  the  prophylaxis  must  begin.  The  points  to  be  observed  in  the 
effort  to  accomplish  this  are  as  follows : 

1.  Cultivate  the  body  of  the  growing  child.  Develop  him  physi- 
cally by  careful  and  regular  diet,  regular  hours  of  sleep,  outdoor  life, 
efficient  systems  of  exercise. 

2.  Let  his  training  be  muscular  rather  than  intellectual,  manual 
training  rather  than  lessons,  especially  in  the  early  years  of  childhood. 
No  schools  until  the  age  of  seven  or  eight  years. 

3.  The  child  with  degenerate  tendencies  should  be  forbidden  all 
nervous  stimulants,  such  as  tea,  coffee,  wines,  beer,  tobacco. 

4.  Seek  to  develop  the  resistance  of  the  organism  to  all  external 
stimuli,  hardening  his  body  by  the  daily  morning  cold  bath,  frictions, 
exercise,  a  hard  bed,  a  cold  sleeping-room ;  accustoming  his  mind  to 
the  courageous  endurances  of  ])ain  and  mentiil  stresses. 

5.  Guard  well  the  epoch  of  ]>ul)erty. 

*  "The  Treatment  of  the  Insane  Outside  of  Asylums,"  **Phil.  Me<l.  News," 
March  11,  1893. 
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6.  Let  the  occupation  chosen  for  later  years  be  also  one  for  the 
muscles  rather  than  for  the  mind,  an  outdoor  rather  than  an  indoor 
calling,  a  country  rather  than  a  city  life. 

Isolation. — On  being  called  to  see  a  patient  suflFering  from  insanity, 
the  first  point  which  arises  is  whether  he  should  be  sent  to  an  asylum 
or  not.  This  is  generally  a  question  of  means.  Isolation  from  the  imme- 
diate friends  is  in  nearly  every  case  a  requisite.  If  the  patient  belongs 
to  the  indigent  or  to  the  middle  classes,  isolation  and  the  best  treat- 
ment for  his  malady  are  only  to  be  satisfactorily  obtained  in  an  asylum 
or  hospital  for  the  insane.  Among  tlie  well-to-do,  the  needed  isolation 
may  be  successfully  secured  in  his  own  house,  in  an  ordinary  sanatorium, 
or  by  means  of  travel  with  a  suitable  nurse,  companion,  or  physician. 
The  kind  of  treatment  best  adapted  to  the  nature  of  the  case  must  be 
decided  by  the  physician.  The  quiet  of  a  private  house  in  the  city  or 
country  is  best  for  some  cases,  while  the  tonic  and  stimulus  of  foreign 
travel  are  indicated  in  others.  It  may  he  stated  that,  when  travel  seems 
to  be  the  prescription  required,  the  greater  the  change  from  the  envi- 
ronment in  which  the  mental  disorder  developed,  the  better.  The 
cities  of  Great  Britain  and  the  Continent  do  not  diifer  essentially  from 
our  own  cities,  and  patients  should  not  be  sent  to  such  places  with  the 
idea  of  securing  a  change  of  environment  Norway  in  summer,  -E^pt 
in  winter,  and  Mexico  in  either  summer  or  winter,  are  regions  which 
oifer  the  greatest  inducements  in  the  way  of  tonics  to  the  nervous 
system  and  stimulus  to  the  mind,  and  all  three  are,  at  the  same  time, 
peculiarly  restful  and  calmative. 

If  these  methods  of  home,  country  house,  or  travel  are  for  any 
reason  impracticabh*,  then  the  smallest  private  asylum  that  can  be  found 
is  to  be  selected,  for  the  fewer  other  insane  [)ersons  and  the  greater  num- 
ber of  sane  |)ersons  the  patient  comes  in  contact  with,  the  better  will  be 
his  chances  for  r(»covery.  There  is  a  need  for  physicians  in  practice  in 
the  country  who  will  be  duly  authorizeil  and  empowered  by  law  to 
receive  in  their  own  homes  and  care  for  one  such  patient.  The  chief 
dmwba(^k  in  home-treatment,  if  long  continued,  is  usually  the  bad  effect 
of  association  with  an  insiino  person  upon  other  members  of  his  family, 
particularly  if  they  be  neuroi>athic.  With  a  sufficiency  of  nurses  and 
room,  there  is  no  contingency  in  the  treatment  of  the  insane  that  can 
not  be  guaixled  Jigjiinst.  These  being  provided,  the  worst  features  in  a 
case,  such  as  violenct*,  homicidal  and  suicidal  tendencies,  attempts  at 
self-mutilation,  etc.,  may  be  as  well  avoided  outside  as  inside  of  an 
asylum.  There  are  cases  in  which — though  I  am  ()p[K)sed  to  mechanical 
restraint  in  gr(»at  measure — I  should  employ  long-sleeved  night-gowns, 
or  even  wunisoles,  rather  than  let  them  go  from  home  before  all  means 
of  cure  had  been  tried  at  least  for  a  few  \veeks'  time. 

The  conditions  and  propensities  that  we  have  to  combat  arc  many. 
The  choice  of  m(»thod  must  be  the  result  of  careful  deliberation,  and  after 
judicial  survey  of  all  the  features  presented.  We  usually  need  the 
assistance  of  skilUnl  and  ex])erienced  nurses.  Thanks  to  the  asylum 
training-schools,  there  are  numbers  of  such  trained  nurses  of  both  sexes 
to  be  had  in  our  large  cities. 
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TREATMENT  OF  ACUTE  CASES. 

In  acute  cases,  whether  of  mania  or  nielaucholia,  it  has  been  my 
experience  tliat  confinement  to  bed  is  a  valuable  factor  in  cure.  Hence, 
on  being  called  to  such  a  case,  I  have  the  patient  put  to  bed.  Due 
precautions  are  taken  as  to  the  removal  of  all  sharp  instruments, 
weapons,  drugs,  cords,  door-keys,  and  the  like,  and  by  a  simple  device 
the  windows  so  arranged  that  they  may  not  be  opened  beyond  six 
inches ;  otherwise  the  furnishings  may  be  left  as  they  are  without 
attention. 

Insomnia  and  mental  and  motor  excitement  most  frequently  demand 
our  l)est  skill.  In  emergency,  I  am  in  the  habit  of  using  duboisin 
sulphate  hj^podermatically  in  the  dose  of  yj-^  of  a  grain,  or  sometimes 
hyoscyamin,  or  hyoscin  hydrobromate  in  doses  of  from  y^  to  -^^  of  a 
grain  hypodermatically,  though  these  latter  are  not  so  satisfactorj'  as 
duboisin.  But  for  routine  treatment  of  insomnia  and  maniacal  excite- 
ment I  much  prefer  hydrotherapy  to  drugs.  In  some  cases  the  pro- 
longed warm  bath  (70°-90°  F.)  for  from  one-half  to  two  hours  may  be 
used,  but  in  all  cases  the  hot  wet-pack  is  applicable.  Sometimes  when 
the  wet-pack  does  not  suffice  to  quiet  fierce  maniacal  excitement,  I  use 
duboisin  in  addition,  or  give  doses  by  the  mouth  of  paraldehyd,  trional, 
and  sulphonal,  all  of  which  are  valuable  hypnotics. 

In  acute  depressed  conditions,  on  the  other  hand,  opiates  usually  act 
l>est  in  cases  in  which  hy(ln>theraj>y  does  not  sulxlue  the  insomnia,  dis- 
tress of  mind,  and  disonlered  nervous  system.  Among  opiates,  codein 
seems  to  offer  advantages  over  others,  and  the  contraction  of  a  habit 
need  not  be  feared.  The  aqueous  extract  of  opium  or  morphin  may 
be  given  hypodermatically. 

The  refusal  of  food  is  another  element  of  danger.  Acute  insanity, 
besides  rest  in  bed,  quiet,  and  repose,  needs  overfeeding  to  balance  the 
great  waste  of  tissue  going  on  in  the  system.  While  many  cases  of 
acute  mania  will  eat  and  drink  ravenously  at  times,  from  the  nature  of 
things  their  actions  are  uncertain,  and  the  nurse  should  l)e  instructed 
to  feed  the  patient  almost  hourly  and  kei»p  account  of  what  is  given. 
Milk,  raw  eggs,  meat-juice,  and  occasional  stimulants  must,  in  extreme 
cases,  be  our  chief  reliance.  Having  an  intelligent  and  assiduous  nurse 
at  hand,  the  necessity  of  feeiling  with  a  tul)e  will  only  rarely  occur. 
When  required,  the  soft  rubber  stomach-tube  may  be  introduced  by  the 
physician  through  the  mouth  or  nost%  a  funnel  attached,  and  the  liquid 
mixture  of  the  substances  named  allowed  to  flow  in. 

There  are  cases  (some  of  the  insanities  of  puberty  and  adolescence, 
and  other  forms)  in  which  anaphnnlisiacs  nunlify  distinctly  the  trend  of 
delusions.  There  are  cases  in  which  intestinal  antiseptics  achieve  note- 
worthy results;  indeed,  the  instances  are  few  in  which  attention  to 
morbid  states  of  the  alimentary  canal  is  not  rewarded  by  (X)nsidenible 
benefit  to  the  mental  condition  of  the  patient.  Arguments  with  patients 
ui)on  delusions,  more  or  less  fix(»d  in  character,  often  has,  despite  the 
opinions  of  numerous  alienists  to  the  contrary,  decided  value  in  altering 
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their  heliefs,  and  at  tiiiios  even  eradicating  their  insane  ideas  altogether. 
It  is  true  tluit  occasional  argument  is  generally  of  no  avail.  Such  moral 
treatment  nmst  be  sedulously  and  perseveringly  employed,  daily  and  for 
weeks  or  months,  to  insure  success.  Argument  is  a  species  of  sugges- 
tion. The  tactful  and  judicious  physician  will  not  make  use  of  it  in 
cases  where  it  leads  to  irritation  and  would  seem  to  he  injurious. 

The  most  inn)ortant  remedial  agents  employed  in  insanity  are  as 
follows : 

The  Rest-cure. — This  has  already  been  briefly  referrcKl  to.  It  was 
in  1860  that  Hilton  begiui  his  series  of  lectures  on  rest  and  pain,  in 
which  he  ])ointed  out  how  much  rest  had  to  do  with  growth  and  repair 
of  the  bodilv  tissues,  and  fift(»en  years  later  Mitchell  wrote  of  the  value 
of  rest  in  the  treatment  of  hysteria  and  neurasthenia.  Nowadays, 
however,  we  apply  the  principle  of  rest  to  a  great  variety  of  nervous 
disorders.  Besides  its  indication  in  many  cases  of  hysteria  and  neuras- 
thenia, we  find  it  of  the  greatest  benefit  in  all  sorts  of  nervous  and 
nientid  tmubles,  and  es}>ecially  in  such  as  evince  a  tendency  to  waste  of 
tissue  and  to  exhaustion. 

Most  cjises  of  acute  mania  need  to  be  treated  by  rest,  which  should 
l)e  made  as  absolute  as  possible.  Many  cases  of  acute  melancholia 
recover  more  quickly  when  confined  to  bed.  While  in  many  mental 
cases  the  rest  should  be  absolute  for  a  period  of  several  weeks  in  order 
to  insure  a  su(!cessful  termination,  it  is  astonishing  how  much  benefit 
can  b(i  obtainwl  by  a  modified  rest  treatment — that  is,  by  merely  pro- 
longing the  daily  amount  of  rei)<)S(»  in  bed.  The  principle  is  to  apply 
rest  methcKlically,  and  in  proportion  to  the  degree  of  nervous  exliaus- 
tion,  strain,  or  irritiition. 

When  rest  is  made  nearly  absolute,  it  is  necessary  that  tissue  meta- 
bolism should  be  encouragcnl  by  attention  to  the  amount  and  quality 
of  fo(Hl,  and  espei'ially  by  substitution  of  some  passive  artificial  exer- 
ciser for  the  actives  movements  upon  which  the  organism  hits  hitherto 
depended.     This  is  accomplished  chiefly  by  massage. 

Massage. — Massjige  was  a  favorite  remedy  and  luxury  in  ancient 
Roman  times,  when  it  flgurcMl  as  the  Aliptic  Art  ;^  so  that  it  is  not  at  all 
a  new  remedy,  but  its  vogue  in  recent  years  has  assumed  enormous  pro- 
portions, and  it  has  re<M»ived  a  scientific  study  and  systematization  to 
whi(5h  the  ancients  were  strangers.  This  rubbing,  beating,  and  knead- 
ing of  the  trunk  and  limbs,  when  skilfully  done,  is  an  essential  adjunct 
to  the  absolute  rest  tre^itment.  It  is  invaluable  in  many  kinds  of  jKiin, 
and  it  often  surjKisses  drugs  as  a  s(M)ther  of  irritation  and  an  inducer  of 
sleep. 

Diet. — It  is  needless  to  sav  that  in  connection  with  a  form  of  rest 
treatment  simj>licity  should  be  the  rule  as  regsirds  food.  The  selection 
should  be  made  from  the  point  of  view  of  easy  digestibility,  and  fore- 
most in  this  reganl  stand  milk  and  its  various  preparations.  Where 
milk  can  not  be  taken  in  its  ordinary  form,  some  more  digestible  prejm- 
ration  may  be  employed,  such  as  peptonized  milk,  koumiss,  niatzoon, 

»  *'The  Aliptic  Art:   a  Historical  Study,'^  by  the  author,  "Phil.  Med.  News," 
Aug.  11,  1883. 
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or  somal.  In  cases  iinder^>iii^  a  rest  tn*sitniriit  this  is  the  main  staple 
of  fiKMl,  and  it  shiHild  be  given  fnnj uently  ami  in  iiHisidonible  f|uantity. 
Overfeeding  15  imleetl  another  principle  in  the  tnnitmcnt  ot'  any  of  the 
nen'ous  and  mentiil  diseases  in  which  exiuiiistion  is  a  feature.  Thus, 
absolute  rest  ami  overfeeiling  miL<t  be  our  chief  n^lianw  in  acute  mania, 
and  in  severe  tj'jX's  of  melancholia.  Many  cases  nnjuire  fiHnlinjr  even- 
hour  or  two  hours.  Raw  or  soft-lxuleil  eggs,  nin»  or  n»w  Invf,  s|HH'ially 
prepareil  cereals,  and  sometimes  gnvn  vi*gi*tabU^  and  fniits  may  Ih» 
added  to  the  diet,  (By  s|K»ciaUy  pn^jiareil  cen»:ds  I  mean  simple  IxtiKnl 
rice,  stale  bread  in  the  fonn  of  toast,  or,  In^tter,  bnwl  which  has  Ihvu 
twice  bake<l — Zwieback).  Stinudants  are  only  ixx^isionally  indicattnl, 
and  then  es|)ecially  in  acute  maniamd  or  other  dangi^ixnisly  exhausting 
conditions. 

A  somewliat  similar  form  of  diet  is  appn>priate  for  mental  disturlw 
ances  having  a  rheumatic  t>r  gouty  diatlu^sis  as  a  liasis.  The  sjune  diet 
is  essential  in  all  casi»s  of  insiuiity,  neunisthenia,  epile|>sy,  and  so  on, 
which  sei»m  to  depend  u|>ou  auto-intoxiaition  from  fermentative  or 
putrefactive  changes  in  the  inti*stinal  contents,  and  such  «ist»s  wi»  lind 
nowadays  to  be  not  at  all  infnKjuent 

Hydrotherapy. — When  in  1893  I  wn)te  a  jvijkt  on  **  Ilydrothempy 
in  the  Treatment  of  Nervous  and  Mental  Disi^si^s"  (**  Amer.  Jour,  of 
the  Med.  Sciences,"  Febniarj',  1893),  then*  was  nndly  no  plact*  in  the 
city  of  New  York  to  which  one  could  st*nd  patients  and  have  his  own 
ideas  as  to  treatment  faithfully  carriixl  out ;  nor  did  1  know  of  a  single 
asylum  for  the  instme  in  this  country'  installe<l  with  hy(ln>thera[KMitic 
apparatus,  such  as  I  had  s(hmi  in  a  number  of  asylums  abn»a(l,  even 
in  so  remote  a  countr}'  as  Greece.  Now  I  couhl  name  many  public 
and  private  asylums  which  are  equipped  with  arrangements  for  this 
purjK)se. 

Water  affects  the  ner\'ous  system  in  a  variety  of  ways. 

Cold  baths  increase  and  warm  baths  diminish  the  irritabilitv  of  the 
brain  and  spinal  cord  in  a  reflex  manner  by  stinuilating  the  sensor)' 
and  vasomotor  nerves  of  the  skin,  thus  influencing  the  cerebn)spinal 
circulati(m. 

Short  cold  I)aths,  especially  when  combincKl  with  sprinkling,  shower- 
ing, or  rubbing,  are  i)owerfully  stimulating,  exhilarating,  and  tonic. 
Cold  l)aths  stimulate  peristalsis  and  the  visct»nil  reflex(»s  in  the  n)rd, 
and  increase  blood-pressure.  Prolonge<l  warm  baths,  steam  and  hot- 
air  baths,  and  the  hot  pack  are  relaxing,  fatiguing,  and  tend  to  indu(»e 
sleep.  Warm  baths  diminish  arterial  tension  and  rednc(»  the  irritability 
of  individual  nerves  and  the  whole  ner\'ous  system.  The  spinal  < louche 
is  of  the  greatest  service  in  many  nervous  disonlers,  Im»«uisi»  of  its  n»- 
markablc  tonic,  revulsive,  and  derivative  eff(H'ts.  It  is  a  [)ow(»rful 
mental  as  well  as  physical  stimulus.  By  means  of  various  nozzles  it  is 
ejected  in  the  form  of  a  strong  stream  up  and  down  tlie  back  of  the 
patient  for  a  few  seconds  only,  at  a  distance  of  some  ten  f(»et.  Patients 
with  good  reaction  do  not  neinl  any  sjKHrial  prei^iration,  but  at  the 
beginning  it  is  well  to  liave  the  patient  take  a  warm  bath  or  stay  a  fvw 
mmutes  in  a  hot-air  box   previous  to  its  application.     At  the  first 
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s^nces  the  water  should  not  be  too  cold.  Later,  it  may  be  gradually 
lowered  to  50°  F.  It  should  be  taken  every  day,  when  possible.  Oo- 
casionally  this  cold  spinal  douche  is  alternated  with  a  hot  douche  (the 
so-called  Scotch  douche).  This  is  an  exceedingly  successful  procedure 
in  many  cases  of  hysteria,  neurasthenia,  and  in  lethargic  and  hysterical 
forms  of  insanity,  where  there  are  sluggish  int(»llect,  great  depression, 
apathy,  stupor,  catalepsy,  etc.,  and  in  any  case  of  ner\'ous  and  mental 
disease  where  anemia,  chlorosis,  or  gastric  trouble  existe. 

In  insomnia  there  is  no  other  remedy  so  generally  efficient  and  at 
the  same  time  so  innocuous.  I  have  seen  it  successful  in  wake- 
fulness from  every  kind  of  cause,  and  in  cases  seemingly  intractable 
to  other  remedies.  There  are  two  hydriatic  procedures  for  the 
production  of  sleep.  One  is  the  prolonged  warm  whole  bath,  at  a 
temperature  of  70°  to  90°  F.,  for  from  one-half  to  two  hours  just  before 
retiring.  This  is  indicated  in  mild  cases  of  insomnia.  But  the  hot 
wet-pack  is  more  effectual  and  more  widely  applicable  in  all  forms  of 
sleeplessness,  whether  in  nervous  or  insane  individuals.  It  is  applied 
in  this  way :  A  blanket,  nine  by  nine  feet,  is  spread  upon  the  patient's 
bed,  and  uptm  this  a  sheet,  wrung  out  dry  after  dipping  in  hot  water,  is 
laid.  The  patient  lies  down  ui)on  this,  and  the  sheet  is  at  once  evenly 
arranged  about  and  pressed  around  the  whole  body,  with  the  exception 
of  the  head,  after  which  the  blanket  is  also  immediately  likewise  closely 
adjusted  to  every  part  of  the  patient's  body.  Other  dry  blankets  may 
now  be  added  as  seems  necessary.  The  patient  remains  in  this  an  hour 
or  longer ;  all  night,  if  asleep. 

I  know  of  no  better  treatment  of  acute  maniacal  conditions,  for 
instance,  than  rest  in  Ixxl,  overfeeding,  the  hot  wet-i>ack,  and  tlie  occa- 
sional employment  of  some  sleep-producing  agent. 

Treatment  of  Auto-intoxication. — Researches  in  the  physiologi- 
cal chemistry  of  digestion,  as  well  as  observations  in  many  jmthological 
conditions,  have  established  that  auto-intoxication  from  the  absorption 
of  poisonous  substances  generated  in  the  alimentary  canal  by  putre- 
factive and  fermentative  processes  is  not  only  a  real  thing,  but  a  fre- 
quent factor  in  the  etiology  of  a  number  of  nervous  disorders,  such  as 
headache,  neurasthenia,  hysteria,  neuralgia,  and  even  graver  maladies, 
like  epilepsy,  melancholia,  mania.  It  behooves  us,  therefore,  in  these 
diseases,  to  investigate  carefully  for  evidence  of  any  such  cause.  Peri- 
odical or  constant  attacks  of  gaseous  diarrhea  are  somewhat  indicative 
of  this  condition.  Frequently  the  condition  of  the  bowels  furnishes  no 
information  of  the  actual  state  of  affiiirs.  Recent  researches  tend  to 
show  that  an  excess  of  ethereal  sulphates  in  the  urine  (indican)  in 
connection  with  other  symptoms  is  a  gooil  index  of  auto-intoxication. 

When  anto-intoxication  is  sus]>ected  as  the  causative  factor  in  any 
nervous  disorder,  it  is  essential  to  regulate  the  diet  in  the  manner 
already  mentioned,  and  there  are  at  our  disposition  a  number  of  inte^ 
tinal  antiseptics  which,  though  not  always  efficient,  are  yet  often  of 
very  great  benefit.  I  have  found,  in  my  own  practice,  that  beta- 
naphtol  is  one  of  the  best  intestinal  antise])tics.  I  give  it  in  cajisules 
of  five  grains  each,  two  hours  aft^r  eating,  with  water.    In  several  cases 
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of  epilepsy  and  of  melancholia  it  has  acted  exceedingly  well.  In  many 
cases  of  epilepsy  salicylate  of  soda  has  also  proved  itself  of  great  value. 
Salol,  too,  is  a  good  intestinal  antiseptic.  Sometimes  I  have  made 
excellent  use  of  peppermint  for  the  same  purpose.  I  think  the  abun- 
dant use  of  water  a  necessary  adjunct  in  the  treatment,  usually  advising 
the  drinking  of  hot  water  several  times  daily  on  an  empty  stomach,  and 
sometimes  adding  thereto  frequent  flushing  of  tlie  large  intestine  with 
warm  water. 

Electrotherapy. — General  faradization  with  a  current  sufficiently 
strong  to  contract  the  muscles  has  nuich  the  same  value  as  massage 
where  the  rest-cure  is  employwl ;  it  exercises  the  muscles  and  stimulates 
metabolism.  Over  and  above  this  it  has  a  tonic  eflTect.  Galvanism  is 
only  of  use  in  complicating  conditions,  such  as  neuralgias,  sciatica,  and 
the  like.  The  same  is  true  of  the  static  and  sinusoidal  currents. 
Electrization  of  the  head  for  the  purpose  of  influencing  illusions,  hal- 
lucinations, and  delusions  is  occasionally  of  service,  but  doubtless  its 
influence  is  almost  wholly  of  a  suggestive  nature.  However,  it  is  not 
to  be  interdicted  on  that  account,  for  suggesticm  is  in  itself  a  valuable 
therapeutical  adjunct,  and  so  good  a  methcxl  of  increasing  its  usefulness 
as  is  afforded  by  electricity  is  not  to  be  slighted.  Suggestion  is  a  species 
of  psychic  therapy. 

Drugs. — The  narcotics  arc  of  great  imjx)rtance  in  the  treatment  of 
insanity.     Among  these,  opium  and  its  alkaloids  easily  stand  first. 

Opium,  morphin,  codein,  all  have  a  hyj)notic  effect,  but  their 
especial  value  lies  in  their  sedative  influence  Ujion  mental  hyperesthesia, 
anxious  states,  etc.;  in  their  contraction  of  the  blood-vessels,  and  in 
their  stimulation  of  the  nutrition  of  the  central  nervous  system.  The 
hyjKxlemiatic  use  is  best.  They  are  jxirticularly  indicated  in  melan- 
cholia, acute  alcoholic  j)sychoses,  and  hallucinatory  paranoia,  very 
seldom  in  maniacal  states.  They  are  contraindicated  in  most  maniacal 
conditions,  collapse,  fatty  heart,  uncom|)ensated  valvular  disease,  and 
marasmus.  The  patient  should  not  know  the  name  of  the  drug  used. 
Opium  and  codein  are  preferable  always  to  morphin,  because  of  less 
danger  of  forming  a  habit.  The  doses  must  be  gradually  increased. 
The  constipation  at  first  present  during  the  administration  of  opiates 
disappears  later. 

Hyoscin,  hyoscyamin,  and  duboisin  are  isomeric  alkaloids,  and 
have  much  the  same  qualities  and  are  alike  in  their  effects  \\\io\\  the 
organism.  Next  to  the  opiates  they  form  the  chief  drugs  of  the 
alienist's  armamentarium.  Their  great  value  lies  in  their  seilative 
influence  upon  motor  centers.  They  are  used  hypodermatically  in  doses 
of  from  Y^^  to  -jig^  of  a  grain.  Ahnost  immediately  after  injection  the 
muscles  become  incoordinated  and  weak,  and  in  ten  or  fifteen  minutes 
the  patient  sinks  into  a  light  slumber  which  lasts  from  six  to  eight 
hours.  The  peripheral  arteries  are  contracted,  giving  the  patient  a 
striking  pallor ;  the  breathing  is  s1ow(k1,  the  pulse  retarded  or  made  in- 
termittent, the  throat  rendered  ver\'  dry,  and  the  pupils  enlarged  and 
accommodation  paralyzed.  These  dmgs  an*  contraindicated  in  heart 
disease,  and  in  no  case  shoidd  they  be  continued  any  length  of  time. 
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Precious  as  they  are  on  the  riglit  occasion,  their  employment  should  be 
subject  always  to  the  careful  and  judicious  supervision  of  the  physician. 

Another  feature  of  their  physiological  action  to  be  borne  in  mind  is 
their  power  to  induce  dreadful  hallucinations  in  a  well  person — a  fact 
which  emphasizes  the  need  of  care  in  administering  them  to  an  indi- 
vidual whose  mind  is  trembling  in  the  balance.  Long-continued  use 
of  these  alkaloids  interferes  with  nutrition. 

From  wliat  has  been  said  of  the  action  of  these  drugs,  it  will  be  seen 
that  their  effectivenass  is  most  manifest  in  conditions  of  motor  excite- 
ment, in  mania,  agitated  melancholia  (combined  with  morphin),  in 
agitated  dementia,  and  in  the  motor  excitement  of  epilepsy  or  paresis. 
I  have  often  been  able  to  feed  excited  patients  who  refused  food,  imme- 
diately afler  the  injection  of  the  alkaloid,  during  the  few  minutes  that 
elapse  before  the  advent  of  sleep. 

The  bromidfl,  aside  from  their  particular  value  in  epileptic  psy- 
choses, are  often  useful  in  other  forms  of  mental  disease,  owing  to  their 
effect  in  diminishing  cerebral  activity  and  reflex  irritability.  In  epilep- 
tic insanities  the  combination  of  the  bromids  and  opium  is  especially 
effective.  They  are  of  use  in  any  mental  excitement  which  is  con- 
joined with  some  reflex  irritability  (illusions  and  organic  sensations, 
uterine  and  genital  disorders).  As  an  anti-aphrodisiac  they  are  employed 
in  insanity  with  erotic  manifestations.  In  large  doses,  sixty  to  ninety 
grains  and  over,  they  act  well  as  a  safe  and  innocuous  hypnotic. 

Chloral  hydrate  is  not  so  much  used  as  formerly,  though  its  hyp- 
notic effect  resembles  very  closely  natural  sleep.  It  is  applicable  to 
acute  hallucinatory  (conditions,  insanities  associated  with  chorea,  and  in 
the  epileptic  psychoses.  In  status  epilepticus,  per  rectum  it  is  one  of 
the  most  valuable  remedial  agents.  In  some  conditions,  combinations 
of  chloral  with  morphin  are  of  much  utility.  Chloral  is  a  heart  ]K)ison, 
and  its  use  is  contraindicated  in  cardiac  and  vascular  disease.  Chloral- 
amid  is  of  little  value. 

Paraldehyd  is  a  simple  hypnotic  whose  utility  is  not  sufficiently 
appreciated.  Naturally,  its  bad  taste  and  the  rather  disagreeable  odor 
left  upon  the  breath  have  limited  its  sphere  of  usefulness ;  but  it  has 
no  bad  influencKi  upon  the  heart  or  nutrition.  It  can  be  given  in  heart 
disease,  and  patients  seem  to  thrive  and  grow  fat  ujwn  it.  The  dose  Ls 
from  one-half  to  two  drams,  but  increasing  doses  are  necessary,  and  I 
have  liad  patients  who  liave  taken  four  or  more  drams  at  a  dose.  It  is 
especially  useful  in  conditions  of  inanition  and  in  insanities  founded 
upon  hysteria  or  neurasthenia.  The  taste  and  odor  of  the  dnig  can  be 
conceale<l  in  oninge-water  or  weak  brandy.  Amylene  hydrate  is  of  less 
value  ;  it  stands  between  chloral  and  paraldehyd. 

Trional  and  sulphonal,  as  simple  sle(»p-producing  agents,  are  preemi- 
nent where  nothing  but  sleep  is  the  object  to  be  attained.  Trional  acts 
quickly,  sulphonal  slowly  ;  hence  a  combination  of  the  two  in  equal  doses 
is  particularly  fortunate  in  its  results,  inducing,  as  it  does,  rapid  and 
prolonged  slumber.  Five  to  ten  grains  each,  or  more  if  indicate<l,  may 
be  given  at  bedtime  with  a  glass  of  hot  milk.  The  tastelessness  of  these 
drugs  affords  the  possibility  of  administering  them  without  the  knowledge 
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of  the  pntirnt,  mixwi  with  tuiltormigar,  or  spread  with  butter  upou  bread. 
Sulphoiiai  used  fur  a  long  [writid  jirffducea  muscular  wtukuess  and  in- 
C4M)  nil  nation.  Both  of  tlieec  ageuts  may,  after  a  time,  give  rise  to  some 
ditKird' T  of  the  aliniciitary  canal.  They  arc  said  to  occasionally  increase 
the  iutenriity  of  aiidiltiry  hallucinations. 

Moral  Treatmeot. — I'oychotherapy  is  among  the  most  important 
means  of  tniitment  of  insanity'.  The  general  practitioner  is  esi>ecialiy 
coDcernwl  with  it  in  the  early  stages  of  mental  disorder ;  later,  if  the 
patient  is  turned  over  to  the  care  of  the  asylum,  it  b  still  of  the  utmost 
imiMirtJince,  and  the  physicians  in  institutions  know  well  tlie  necessity 
and  utility  of  moral  agencies  in  etTectJn^  a  cure  or  in  at  least  amelio- 
mting  the  t^ndition  of  their  chaises.  Physicians  who  have  much  in  do 
witli  ordinary  functional  nervous  disorders — hysteria,  neurasthenia,  mild 
depression,  and  hypochondriasis — are  familiar  with  tlie  wonderful  inHu- 
euee  they  are  able  to  exert  over  the  nientiil  attitude  of  patienti  thus 
afflicted,  by  kindness,  patience,  firmness,  interest,  and  sympathy.  Every- 
thing they  say  or  do,  if  rightly  said  or  done,  iHtnveys  a  suggestion, 
inspires  ho{>e fulness,  increases  the  efficacy  of  their  prescriptions,  pointt; 
out  the  way  to  health  and  a  new  lease  of  life.  The  iusauc  also  are  iu 
the  same  way  dominated  by  the  personalitj-  of  the  physician  and  of 
those  chosen  to  carry  out  his  instructions.  Some  physicians  are  fortu- 
nate enough  to  possess  peculiar  gifi**  in  this  way,  and  their  influence  is 
potent  for  incalculable  good.  Aside  from  this  perstmal  influence,  the 
physician  is  called  upon  to  direct  and  ri';rLil;iti-  llie  entire  tlisjicKsitioD  of 
the  time  of  the  patient  and  to  make  Wn-  liiiii  ilic  iiivininnient  suitable  to 
Ids  malady.  He  prescribes  isolatiou  fnini  friend.-^,  the  care  of  strangers, 
the  rest-cure,  the  perio<is  and  kinds  of  exercise,  the  mental  and  manual 
occupations,  the  amusements,  all  of  which  go  to  make  up  psychotherapy. 
Some  of  the  principles  of  this  moral  treatment  we  will  now  briefly  touch 
upon. 

The  value  of  isolation  in  melancholia  and  of  the  rest-cure  for  both 
acute  mania  and  melancholia  has  already  been  mentioned.  There  are 
cases  of  melancholia,  however,  in  which  a  modified  rest-cure  is  better 
than  the  complete:  rest-t^ure.  In  such  coses,  afler  recumbence  in  bed 
from  six  in  the  evening  until  n<X)n  the  next  day,  much  of  the  afternoon 
may  he  spent  in  simple  exercise,  such  as  walking  slowly  about  out-of- 
doors.  It  is  best  not  to  seek,  by  amusements,  visits  of  friends,  and  other 
cheerful  devices,  to  raise  the  melnncholiac  from  his  depression,  for  usually 
these  attempts  rather  add  to  his  misery  by  force  of  contrast.  A  neutral 
atmosphere,  so  far  as  the  emotions  are  concerned,  is  best,  though  an 
occasional  word  of  confident  reassurance  is  useful. 

In  acute  stages  of  insanity  it  is  best  not  to  discuss  the  hall uei nations 
and  delusions  of  the  patient,  although  neitlier  physician  nor  nurse 
should  ever  fall  in  with  or  act  upon  his  erroneous  ideas.  Whenever 
good  judgment  suggests,  a  brief  but  positive  denial  of  the  truth  of  the 
imaginings  of  the  [wtient  should  be  made.  Later  on  such  correction 
may  with  advantage  be  made  more  frwpieutly  and  constantly. 

When  the  patient  is  not  taking  a  n'st-cure,  occupation  of  some  kind 
is  essential  to  his  progress  toward  recovery.     Most  useful  are  all  forma 
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of  muscular  or  manual  employment,  for  labor  of  this  kind  keeps  the 
attention  more  or  less  fixed  upon  what  is  being  done,  the  flow  of  -ideas 
is  checked  and  limited  to  a  considerable  degree,  and  the  mind  is  pre- 
vented from  concentrating  itself  upon  illusions,  hallucinations,  and 
delusions.  Moreover,  muscular  exercise  is  an  outlet  for  superfluous 
energy ;  motor  excitement  is  reduced  by  it ;  tissue  metabolism  is  accel- 
erated ;  and  when  the  work  is  over,  the  organism  gains  all  the  more 
readily  a  certain  composure  of  mind  and  repose  of  body.  Out-of-door 
occupation  is  best — ganlen  and  field  work  for  men,  garden  work  for 
women ;  walking,  bicycling,  etc.,  for  either  sex.  Among  indoor  em- 
ployments we  have  ordinary  housework,  drawing,  knitting,  sewing, 
embroidery,  carpentry,  wood-carving,  etc.,  all  of  which  employ  the 
muscles  methodically.  In  certain  cases  mental  occupation  is  useful, 
though  it  should  be  of  the  simplest  kind.  For  instance,  during  my 
practice  at  the  Hudson  River  State  Hospital  for  the  Insane,  we  found 
much  value  in  the  establishment  of  a  regular  country  school,  attended 
by  patients  of  all  ages.  We  had  "  sixjlling  bees,"  copying  lessons, 
reading  aloud,  blackboard  exercises,  geography,  simple  arithmetic,  sing- 
ing, and  so  on. 

A  very  important  point  in  the  management  of  the  insane  is  never  to 
practise  deception  upon  them  in  any  way.  Be  absolutely  tnithful  in 
every  statement  to  them.  Never  remove  a  patient  to  an  asylum  under 
the  impression  that  it  is  a  hotel  or  sanatorium.  It  is  better  to  state 
exactly  what  is  going  to  be  done,  and  then  use  force  in  the  removal,  if 
necessary. 

Hypnotism  has  been  frequently  practised  upon  the  insane,  in  the 
effort  to  modify  haUucinations  or  delusions,  rarely  with  any  definite 
su(?cess,  occasionally  with  ill  results,  and  generally  with  no  effect  what- 
ever. 

There  are  a  few  conditions  among  the  insane  which  recjuire  particular 
treatment  or  management.     Among  them  are  : 

Suicidal  Tendencies. — Suicidal  patients  are  among  those  who 
require  constant  watching  and  the  removal  of  every  moans  of  self- 
injury.  This  is  often  difficult  in  treating  such  patients  in  their  own 
homes.  How  difficult,  it  may  be  conjwtured  from  the  fact  that,  even  in 
asylums,  with  all  their  sjifeguards,  suicide  is  by  no  means  infrequent 
Thus,  forty-eight  ])atients  in  the  asylums  of  the  State  of  New  York 
committoil  suicide  between  October  1,  1888,  and  Se])tember  30,  1896. 

Suicidal  patients  arci  to  be  watched  night  and  day,  and  kept  in  bed, 
and  even  put  in  restraint,  if  desperate.  I  have  known  a  patient  to 
strangle  herself  with  a  cord  wliile  lying  in  bed  under  the  eye  of  a 
nurse.  Another,  broke  a  small  piece  from  a  china  plate  and  tried  to  cut 
her  wrists  im<h»r  the  bedclothes.  While  suicide  is  most  common 
among  melancholiacs,  patients  with  g(»neral  paresis,  ])aranoia,  epileptic 
psychoses,  and  toxic  delirium  sometimes  attempt  it.  The  physician 
attending  such  patients  should  see  to  the  guarding  of  windows  and  the 
removal  of  keys,  hooks,  scissors,  weaj)ons,  drugs,  strings,  long  pins, 
matches — in  fact,  of  all  instruments  and  means  which  he  may  suspect 
to  be  utilizable  for  a  suicidal  purpose. 
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Refusal  of  Food. — The  acutely  maniacal  often  can  not  be  made  to 
take  suflBcient  nourishment,  because  they  do  not  stop  long  enough  in 
their  ideomotor  excitement  to  permit  of  eating.  The  watchful  and  per- 
severing nurse  can  generally,  by  persistent  effort,  induce  the  patient  to 
swallow  a  considerable  quantity  of  liquid  food  (preferably  in  a  metal  or 
heavy  china  cup,  bt^cause  the  patient  frequently  knocks  the  vessel  from 
the  hand  of  the  nurse).  Such  patients  can  often  be  fed,  as  already 
stated,  immediately  after  a  hypodermatic  injection  of  hyoscin  or  duboi- 
sin  before  the  supervention  of  sleep. 

Other  patients  refuse  to  eat  because  of  delusions  of  poverty  or 
poisoning,  suicidal  proclivity,  or  simply  from  absolute  distaste. 

Where  ordinary  means  fail,  the  nasal  tube  should  Ix*  resorted  to, — 
one  of  large  caliber  with  rubber  funnel  attachwl, — ^and  through  this, 
once  or  tw^ice  daily,  a  mixture  of  a  pint  of  milk,  two  or  three  raw  eggs, 
a  little  meat-juice,  and,  if  needed,  brandy,  may  be  introduced. 

Before  resort  to  this  means  nutritive  enemata  may  be  employed 
(three  raw  eggs,  a  half-pint  of  milk,  a  half-pint  of  water,  and  a  little 
meat-juice). 

I  have  been  in  the  habit  of  delaying  the  use  of  the  nasal  or  stomach- 
tul>e  to  the  last  moment  of  safety,  even  for  several  days,  rather  than 
subject  the  patient  to  the  excitement  of  its  employment.  It  is  only  in 
rare  instances  that  feeding  is  not  effected  in  some  other  way  before  the 
use  of  the  tube  becomes  imperative. 

Violence  and  Destructiveness. — Hypodermatic  medication  and  hot 
wet-packs  are  indicated  in  periods  of  excitement  with  tendency  to  vio- 
lence and  destructiveness.  It  has  already  Ix^en  intimated  that  active 
physical  labor  or  exercise  is  a  safety-valve  for  patients  with  proclivities 
of  this  kind.  Isolation  in  an  empty  room  with  protected  windows  is 
sometimes  resorted  to  in  institutions,  and  abroad  the  padded  room  is  a 
favorite  place  for  patients  whose  violent  jactitations  may  lead  to  serious 
injuries  to  himself.  The  padded  room  consists  simply  of  a  room  lined 
as  to  walls  and  floor  with  cushions.  Mechanical  restraint  is  used  in  the 
last  extremitv,  when  chemical  restraint  and  other  means  have  failed. 
The  camisole  and  safety-sheet  are  employed  only  in  cases  with  desperate 
suicidal  tendencies,  proclivity  to  excessive  masturbation,  great  violence 
and  destructiveness,  and  where  needed  to  keep  in  place  surgical  dress- 
ings, splints,  etc.  In  asylums  mechanical  restraint  has  been  nowadays 
almost  entirely  abandoned. 

Masturbation. — Masturbation  is  more  often  the  consequence  and 
concomitant  of  insanity  than  its  cause.  It  may  be  ameliorated  occa- 
sionally by  drugs  like  bromids,  camphor,  and  lupulin.  Cold  baths  and 
hard  physical  labor  are  more  successful  in  combating  this  habit.  In 
excessive  masturbation,  constant  watching  day  and  night  or  the  use  of 
mechanical  restraint  is  necessary.  The  use  of  blistering  fluids  on  the 
genital  organs'  is  only  of  temporary  service.  There  are  instances  in 
which  the  habit  is  so  fixed  and  so  uncontrollable — for  example,  among 
some  imbeciles — ^that  surgical  interference  would  be  quite  justifiable 
(castration,  clitoridectomy,  ovariotomy,  section  of  the  pudic  nerves, 
ligation  of  the  vas  deferens). 
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CHAPTER  VI. 
MANIA. 

Definition. — Mania  is  a  form  of  insanity  characterized  by  emotional 
exaltation,  acceleration  of  the  flow  of  ideas,  and  motor  agitation.  It  is 
probable  that  the  elated  mood  and  the  hyperexcitation  of  intellectual 
processes  are  both  primary  and  simultaneous  in  tlieir  development 
The  motor  excitement  results  from  the  conversion  of  the  swiftly  flowing 
ideas  into  acts. 

Etiology. — There  is  no  sj>ecial  etiology  for  mania — what  has  been 
said  in  the  chapter  on  General  Etiology  has  application  to  this  form.  It 
may  be  said,  however,  that  mania  is  onlinarily  a  disorder  arising  between 
the  twelfth  and  twenty-fifth  years ;  that  it  is  more  common  in  females 
than  in  males ;  that  individuals  of  sanguine  tem])erament  are  most 
liable ;  and  that  it  is,  upon  the  whole,  rather  an  infrequent  type  of  in- 
sanity. Here<litary  taint  is  found  in  seventy-five  per  cent,  and  degen- 
erative stigmata  in  twenty  per  cent,  of  cases.  The  percentage  is  larger 
for  the  jKjriodical  form. 

Mental  Sjrmptoms. — An  outbreak  of  mania  is  preceded  by  a 
pori(Kl  of  depression  lasting  from  a  few  days  to  a  few  weeks,  sometimes 
as  h)ng  as  two  months.  This  pnxlromal  stage  is  characterizwl  by  a 
general  feeling  of  malaise,  vague  uneasiness,  and  hyjwchondriacal  com- 
plaints, accompanicil  often  by  headaches,  ceplialic  paresthesias,  constipa- 
tion, loss  of  appetite,  sleepl(»s.sness,  and  sonu?  loss  of  flesh. 

When  the  true  nuMital  disonler  begins  to  manifi^st  itself,  the  s^)rrowful 
mood  l)egins  to  give  way  to  an  exaltt^d  condition,  which  the  patient 
looks  upon  jis  a  state  of  renewed  health  and  well-being.  He  takes  a 
renewed  interest  in  everything,  and  becomes  unusually  cheerful  and 
talkative.  The  degree  of  increasing  exaltation  varies  much  in  different 
cases.  In  mild  cases  the  patient  begins  to  surprise  his  intimates  by  his 
loquacity,  facetious  remarks,  jocularity,  and  by  his  rather  immoderate 
actions  and  undertakings.  He  enters  upon  many  new  schemes  ;  makes 
innunienible  calls  upon  friends  and  accpiaintances ;  writes  numberless 
letters  ;  ])un^hases  uimecessary  articl(»s ;  and  is  inelintnl  to  excessive  in- 
dulgence in  tobacco,  wine,  and  venerv.  There  is  considerable  mobility 
or  lability  of  the  emotions,  so  that  the  elation  may  readily  pass  into 
conditions  of  anger  or  tears  over  trifles.  In  more  severe  types  all  of 
these  symptoms  are  aggravat(Hl.  A  veritable  chaos  of  ideas  throngs 
through  his  mind,  and  the  eflects  u|)on  movement  of  this  crowding  series 
of  ideas  amount  to  a  constant  motor  agitation.  The  patient  laughs, 
declaims,  sings,  shouts,  mak(»s  grimaces,  dances,  runs  about,  and  l)ec<)me8 
destru(!tive  and  filthy,  all  inhibitory  idea-associations  ceasing  to  have 
any  infln(»nce  over  the  rioting  torrent  of  thought.  In  still  severer 
grades  W(;  have  the  picture  of  an  acute  delirium,  l)oisterous  incoherence, 
a  motor  agitation  attaining  to  violent  jactitation,  and  an  actual  and  con- 
siderable increase*  of  temjKirature. 


The  patient  with  mania  is  fundameotally  optimistic  and  p(i;otintic, 
Everj'tliiiig  ulH>ut  him  i.s  ixxse-colored.  He  feels  rejuvenated  ;  rejoices  in 
his  henlth,  atrpngth,  and  vitality  ;  is  delighted  with  the  vivacity  of  his 
ideas  and  the  untrammcled  virility  of  his  intellectual  processes.  His 
general  and  special  sensibilities  are  ordinarily  unaffected;  in  only  al)Out 
une-fifth  of  the  eases  are  illusions  and  hallucinations  present,  and  tht-se 
are  almost  always  limited  to  vision.  Oticasionally  there  are  illusions 
and  hallnci nations  of  taste  and  touch.  Illusions  of  the  special  senses 
arw  more  frequent  than  hallucinations.  The  manias  of  extreme  youth 
or  age  and  alcoholic  mania  are  especially  prone  to  manifest  Imlhieina- 
tions.  Mania  marked  by  the  presence  of  numerous  illuBions  and  hallu- 
cinations is  often  designated  as  hallucinatory  mania. 

Tlie  accelerated  flow  of  ideas  in  mania  is  naturally  most  conspicuous 
in  the  speech  of  the  patient,  which  varies  from  garrulity  to  If^rrhea. 
In  the  milder  degrees  of  loqiiaeity  we 
are  still  ahle  to  follow  the  sequence  of 
associations.  The  sentences  are  often 
bound  together  by  the  ordinary  relation- 
ship and  eonnectioos  of  ideas,  but  among 
which  many  latent  ideas  s])ring  into  con- 
6eiousnes.s  and  expression ;  and,  again, 
the  sounds  of  wonls  s|x»keii  suggest 
others  of  similar  sound,  giving  rise  to 
rimes  and  assonances.  Thus,  the  sight 
of  the  physician  may  suggest  drugs,  a 
certain  apotliecary,  in  a  special  street, 
in  some  familiar  town ;  and  the  town 
may  in  turn  give  rise  to  another  series. 
On  the  other  hand,  the  physician's  "  How 
do  you  do?"  may  invoke  a  string  of 
assonances  (verbigeration)  commingled 
with  sentences  espres.sing  their  associ- 
ated ideas — shoe,  two,  new,  grew,  blue, 
crew,  etc.  But  in  the  more  striking 
grades  the  Ir^rrhea  is  s".>  pronounced 
that  it  is  impossible  to  find  clues  to  any  association,  whether  of  i^und 
or  idea.  It  becomes  a  chaos  of  words,  consequent  upon  an  actual  dis- 
sociation of  the  ideas  in  the  nishing  stream  cjf  thought — a  secondaiy 
incoherence.  The  entire  loss  of  inhibitory  control  of  ideas  is  especially 
shown  in  the  absolute  lack  of  modesty,  in  the  tendency  to  the  employ- 
ment of  vulgar  and  oltscene  wonU  and  expressions.  This  profanity 
and  obscenity  Iiecome  all  the  more  astonishing  by  contrast,  when  it  is 
ol>ser\-ed,  as  it  often  i.*',  even  in  the  most  refined  ami  cultured  of  women. 

The  attention  of  the  piitient  with  mania  is  extraonliniirily  increasi-fl, 
so  that  the  most  insignilicant  trifle  in  his  envinmment  dties  not  escajie 
him.  But  this  very  increase  of  the  power  of  attention,  combined  iir<  it 
is  with  an  unpausing  stream  of  ideas,  entails  an  absolute  lack  of  eon- 
centration.  His  attention  can  not  be  held  a  moment-  The  patient's 
memory,  too,  seems  pretematurally  intense,  and  it  is  remarkable  how. 


FJg.  270.— UuiU  (puerperal  In  nigJiij 


i 


696  MENTAL  DISEASES, 

after  recovery,  he  iiiay  reinerulx»r  all  the  details  of  hi.s  delirious  activity 
with  p^reat  distinctness.  Indeed,  the  patient,  in  the  midst  of  the  chaotic 
turmoil  of  his  mind,  oflcn  recognizes,  as  if  he  stood  apart  from  and 
judged  himself,  the  very  madness  of  his  fancies  and  acts.  The  judg- 
ment-associations are,  in  fact,  normal. 

The  elated  mood  and  rapid  flow  of  ideas  give  rise  to  delusions  of 
exjmnsive  characttT,  mostly  in  regard  to  strength,  iK^auty,  and  intel- 
lectual powers,  hut  often  also  in  relation  to  we^dth,  social  position,  etc. 
In  severe  cases  there  are  the  most  marked  delusions  of  grandeur,  the 
patient  affirming  himself  or  herself  to  be  a  prince,  president,  king, 
qutHiii,  Christ,  the  bride  of  Christ,  the  mother  of  God,  etc.  A  iKxiuliarity 
of  these  affirmations  is  their  transitorj'  character,  their  imi)ermanence. 
A  patient  will,  in  the  same  I)reath,  call  himself  a  millionaire,  broker, 
and  king,  and  in  the  next  a  minister  of  the  gospel  and  milroad  magnate. 
If  sharply  told  by  the  physician  to  stop  such  nonsense,  he  will  often 
say  it  was  only  a  joke,  or  he  had  siiid  such  things  for  fun.  This  shows 
very  well  the  latent  consciousness  of  the  patient  of  the  true  state  of 
affiiirs. 

The  sexual  instinct  is  morbidly  exalted,  giving  rise  in  both  sexes  to 
immodesty  and  obscenity  of  s|)eech  and  manner,  and  often  to  sexual 
excesses  and  masturbation. 

The  actions  of  imtients  with  mania  corresiK)nd  in  character  to  the 
degree  of  acceleration  in  the  stream  of  ideas.  When  this  is  very  great, 
turbulence,  violence,  and  destructiveness  are  common,  not  with  any 
homicidal  or  suicidal  intent,  because  they  are  incapable  of  acts  requiring 
any  particular  concentration  of  mind  or  reflection,  but  simply  as  the 
result  of  uncontrollable  automatic  impulsions. 

Sleeplessness  is  charactc^ristic  of  this  condition.  General  sensibility 
appears  to  be  benumbe<l,  probably  because  of  the  want  of  concentration 
of  thought.  Patients  seem  insensibh*  to  changes  of  tem|>eniture  and  to 
severe  pain.  8u(^h  a  state  oflen  masks  the  most  serious  disonlers,  like 
pneumonia  or  the  pains  of  labor.  I  once  made  an  autoi)8y  upon 
a  woman  suffi?ring  from  acute  mania  who  dml  suddenly.  She  had  been 
for  days  in  the  wildest  uproar  of  mind  and  body.  The  cause  of  death 
was  an  a(Mite  peritonitis  from  ruj)tur(»  of  a  jH'rforating  duodenal  ulcer. 
The  peritonitis  had  (»vid(»ntly  existinl  for  sev(»nil  days,  yet  this  ])ainful 
affiM^tion  had  clearly  had  no  effect  upon  tlui  course  of  the  mental  and 
motor  symptoms. 

Some  cases  of  mild  maniacal  character  exhibit  a  peculiar  tendency  to 
logically  (»xplain  and  ex(nis(»  their  insane  acts,  and  this  type  is  often 
designated  as  reasoning  mania. 

As  alnuidy  statwl,  mania  b(»gins  with  a  pnxlromal  stage  of  deprt»ssion. 
After  the  exalted  stage  has  culminated  and  at  the  beginning  of  conva- 
lescence, a  reactive  stage  of  depression  is  presented,  characterized  by 
irritiibility,  sensitiv(»ness,  and  lacrymosity.  This  stage  of  depression 
may  be  so  intense  as  to  be  an  actual  melancholia  of  simple  nature  or 
accompanied  with  stujx)r.  In  instances  of  this  kind  the  possibility  of 
the  patient's  having  a  circular  form  of  insanity,  instead  of  a  simple 
mania,  is  to  be  considered. 
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Physical  Symptoms. — Except  in  the  severest  type  of  mania  (acute 
delirium)  the  bodily  temperature  runs  a  normal  course,  sometimes  even 
showing  a  subnormal  character.  In  acute  delirium  the  temperature 
may  reach  104°  or  lOo^  or  more.  The  pulse  is  small  and  normal, 
or  but  slightly  increased  in  frequency  in  mania.  There  are  no  paraly- 
ses, no  true  anesthesias.  The  absence  of  fatigue  is  often  surprising. 
The  deep  reflexes  are  exaggerated,  as  a  rule.  The  salivary  secretion 
b  frequently  increased.  Perspiration  is  diminished  and  sometimes 
transformed  in  character,  so  as  to  give  a  peculiar  and  often  extremely 
disagreeable  oilor  (kakidrosis).  Gastric  disoixlers  are  nearly  always 
manifested,  and  the  tongue  is  heavily  furred,  frequently  dry.  In 
severe  cases  albuminuria,  j)ropeptonuria,  and  hyalin  cylinders  are 
frequently  found.  The  general  bodily  weight  diminishes  during  the 
progress  of  the  disease,  but  rapidly  increases  with  convalescence.  There 
is  a  corresponding  condition  of  the  apjietite,  an  anorexia  during  the 
early  stage  and  until  the  culmination  ;  then  an  increase  of  appetite 
amounting  often  to  bulimia.  The  face  is  sometimes  slightly  suffused, 
but,  as  a  rule,  marked  by  a  yellowish  pallor.  As  the  patient  emaciates 
this  becomes  more  noteworthy,  and  at  the  same  time  the  features 
bea>rae  pinched  and  sliarp  and  the  eyeballs  sunken.  This  outline  and 
color  of  the  face,  with  a  tendency  to  dryness  of  the  lips  and  a  heavily 
furred  and  dry  tongue,  are  indications  of  the  progress  of  exhaustion. 

Varieties. — According  to  the  intensity  of  the  manifestations,  upon 
the  basis  of  the  course  of  the  disease,  from  the  nature  of  certain  con- 
comitant symptoms,  and,  fourthly,  in  relation  to  some  of  the  etiological 
fectors,  mania  is  frequently  divided  into  several  varieties  bearing  some 
special  qualification.  I  have  already  alluded  to  mild  and  severe  degrees 
of  mania, — mania  mitis,  mania  gravinj  and  acide  delinovs  mania^ — which 
shade  off  gradually  with  many  intermediate  stages  from  one  into  the 
other.  I  have  also  mentioned  reasoning  and  haUxidnaiory  mania,  which 
owe  their  names  to  peculiarities  in  the  symptoms.  It  is  customar}^  to 
speak  also  of  axnUe^  mbaculef  and  c/ironic  mania,  the  first  two  designa- 
tions referring  especially  to  the  rapidity  or  slowness  of  onset,  the  last 
qualification  to  the  duration  of  the  insanity  in  its  maniacal  form  for  a 
year  or  many  years.  The  word  chronic  does  not  mean  incurable,  for 
cases  of  chronic  mania  of  long  standing  not  infrequently  recover.  The 
term  tramtitorj/  mania  was  formerly  employed  to  describe  a  delirious 
condition  of  verj'  brief  duration,  a  few  hours  or  a  day  or  tsvo,  but  these 
cases  do  not  really  present  the  characteristic  symptoms  of  a  true  mania. 
Periodic  mania,  is  a  form  in  which  attacks  of  mania  follow  one  another 
with  perfectly  normal  but  generally  irregular  intervals  of  days,  months, 
weeks,  or  years.  The  attacks  themselves  last  from  a  few  days  to  a  few 
months.  Usually  the  prodromal  depressive  stage  is  absent,  the  culmi- 
nation rapid,  and  convalescence  seldom  markwl  by  the  intcTesting 
depressive  affects  of  ordinary  mania.  The  i)eriodic  attacks  are  very  apt 
to  be  distinguished  by  the  presence  of  sj>ecial  symptoms,  such  as  a 
reasoning  tendency,  tendencies  to  impulsive  acts,  arson,  stealing,  assaults, 
sexual  and  alcoholic  excesses,  and  to  severe  headaches.  The  longer 
periodic  mania  endures,  the  less  distinct  become  the  normal  features  of 
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the  intervals'.  Reeurreni  jmniia  and  intermittent  mania  are  only  other 
nnmcs  f«r  [loriodic  mania.  Various  etiol<^ical  factors  give  ritw  to  »uch 
desif^nations  as  epileptie,  alcoholic,  nioqihin,  puerperal,  senile  mania, 
etc.,  in  .sonic  of  which  tlie  mania  takes  a  sjtecial  color  from  its  caiue. 
Thus,  the  toxic  manias  arc  generally  acute  hallucinatory  conditions. 

Pathology. — Tiie  mani  careful  investi^itioiis  of  the  central  nen'ous 
system  have  thus  far  diseovcnnl  no  ]Nuhol<^i co-anatomical  basis  for 
mania.  Th(>  theory  »till  prevails  tliat  there  is  a,  condition  of  coDgeetion 
of  the  higher  hniin-ceiiters  underlying  tlie  manifestations  of  mania,  but 
this  tlii-ory  lacks  the  sup()"rt  of  <ibserved  facts.  We  are,  therefore, 
constrained  to  look  ujion  the  dis()rder  as  functional  in  its  nature,  as  due 
to  n  morbid  change  in  the  nutrition  of  the  cells,  in  the  way  of  deficient 
or  p((rverte<l  metalKilisni. 

Course  of  the  Disease. — Mania  terminates  in  recovery,  death, 
secondary  dementia,  .secondary  ])aranuin,  or  chronic  mania. 

Recovery  takes  place  in  some 
seventy  per  cent  of  cases.  Some- 
times it  is  exceedingly  rapid,  but 
usually  the  progress  is  grathial  and 
rhythmical  to  the  normal  state.  This 
rhythm  is  a  sort  of  oscillation  be- 
tween good  and  lud  days,  but  with 
constant  improvement.  Occasion- 
ally the  patient  improves  steadily 
s\ni\  nninterruptc<lly  until  recovered, 
liet^overy  is  sometimes  not  perfect, 
so  that  we  spetik  of  it  as  recovery 
with  <lefoct. 

Dentil  takes  place  in  but  five  ]>er 
cent  of  cases.  The  cause  of  death 
is  sometimes  exhaustion,  as  in  acute 
delirium  ;  more  oiU"a  an  intercurrent 
affliction,  such  as  pneumonia,  neph- 
ritis, and  the  like.  Heart  disease 
and  alcoholism  add  greatly  to  the 
danger  of  lethal  termination. 

Dementia  is  the  result  of  the 
disorder  in  about  one-tenth  of  the 
cases.  The  degree  of  dementia 
varies  from  a  slight  diminution  in  s<»me  of  the  higher  qualities  and 
powers  of  the  mind  to  imniounccd  mental  enfeeidement  with  vestiges 
of  the  antci^edent  mania  and  complete  eonfusioii  an<l  incoherence.  The 
vestiges  of  the  anteiHident  mania  are  conunonly  in  the  form  of  motor 
agitation,  and  occasionally  ha Ihiei nations  and  rudimentary  delusions  of 
exalted  clmnicter. 

A  paranoia  secondary  to  mania  is  met  with  in  rare  instances,  perhaps 
once  amimg  a  hnntlred  cases.  In  such  termination  we  ob.serve  a  tendency 
to  the  systenmtization  of  some  of  the  original  maniacal  delusions. 

(.hi-onic  ntania  is  quite  as  rare  a  condition  as  secondary  paranoia.    By 
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this  term  is  meant  a  continuance  of  the  typical  maniacal  symptoms  for 
a  long  period  of  time — a  year  or  many  years. 

It  must  be  remembered,  too,  that  an  attack  of  acute  or  subacute 
mania  may  be  merely  the  beginning  of  a  periodic  mania  or  of  a  circular 
insanity. 

Diagnosis. — One  must  be  careful  not  to  confound  delirium  from 
fever  with  an  attack  of  acute  mania.  Except  in  acute  delirious  mania,  the 
absence  of  fever  in  the  mental  disorder  should  be  distinctive.  The  three 
cardinal  symptoms  of  mania  should  be  kept  constantly  in  mind — viz., 
the  exalted  mood,  the  accelerated  flow  of  ideas,  and  the  motor  excitement. 
We  must  determine  whether  these  are  primary  or  secondary  to  halluci- 
nations and  delusions,  and  whether  the  syndrome  is  complicated  by 
other  conditions,  such  as  general  paralysis  and  alcoholism.  A  very 
mild  degree  of  mania  may  pass  unrecognized,  unless  it  is  possible  to 
diagnose  it  from  a  pronounced  change  in  the  character  of  the  individual 
and  from  the  accompanying  insomnia.  The  physical  symptoms  and 
the  defect  of  intellect  should  suffice  to  distinguish  the  exalted  stage  of 
general  paresis  from  an  acute  mania.  The  delusions,  too,  of  paresis 
have  a  peculiar  monstrosity  of  character  that  differentiates  them  from 
the  exalted  ideas  of  the  maniac.  Sometimes,  however,  there  will  be 
difficulty  in  making  a  speedy  diagnosis  between  these  two  analogous 
exalted  conditions. 

In  acute  hallucinatorj'  paranoia  we  may  encounter  the  three  emo- 
tional symptoms  of  acute  mania,  but  on  examination  these  will  be 
found  not  to  be  primarj^  in  their  origin,  but  secondary  to  the  hallucina- 
tions. In  the  epileptic  type  of  acute  hallucinatory  paranoia  defects  of 
memory  are  distinctive. 

Sulxicute  types  of  mania  may  resemble  congenital  states  of  mental 
weakneas,  in  so  far  as  excesses,  moral  delinquencies,  etc.,  are  concerned. 
Here,  too,  intellectual  defect  and  the  early  history  will  ser\'e  to  differ- 
entiate the  condition  of  congenital  feeble-mindedness. 

We  can  never  determine  from  a  single  attack  whether  we  have  before 
us  a  form  of  periodic  mania  or  circular  insanity.  It  is  only  the  suc- 
cession of  outbreaks  and  the  cyclical  character  tl)at  can  serve  us  here. 

Prognosis. — Some  of  the  prognostic  data  are  apparent  from  what 
has  gone  before.  In  the  main  the  outlook  is  favorable,  since  so  large 
a  percentage  of  the  cases  recover.  After  six  months  have  passed  the 
prognosis  becomes  only  half  as  good,  and  after  two  or  three  years  is 
quite  unfavorable.  There  are  exceptional  instances  of  recover^'  after 
many  years.  The  younger  the  patient,  the  better  the  chance  for  cure.  A 
second  or  third  attack  may  he  recovered  from  completely,  if  they  be 
merely  recedival  attacks ;  but  if  they  indicate  a  periodic  insanity,  the 
outlook  is  unpromising. 

Treatment. — What  has  already  been  said  in  the  cljapter  on  General 
Treatment  is  applicjible  here.  The  requisite  isolation  and  supervision 
of  a  patient  with  acute  mania  can  seldom  be  satisfactorily  accomj)lished 
outside  of  an  asylum,  unless  liis  means  are  sufficient  to  secure  the  needed 
nurses  and  suitable  surroundings. 

Rest  in  bed  aids  in  the  prevention  of  exhaustion,  and  renders  super- 
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vision,  care,  and  feeding  more  easy.  To  induce  sleep  and  allay  motor 
excitement,  hydrotherapy  and  the  liypodermatic  use  of  hyoscin,  hyoscy- 
amin,  or  duboisiu  are  extremely  valuable.  In  mild  cases,  equal  parts 
of  trional  and  sulplional  are  preferable  to  the  drugs  just  mentioned. 
Paraldehyd  is  also  an  excellent  hypnotic  for  mild  cases. 

Overfeeding  is  also  an  extremely  important  indication.  Liquid  and 
easily  digested  fo(Kls  are  to  be  recommended.  The  bowels  should 
always  be  regulated.  Brandy  is  added  to  the  liquid  food  when  ex- 
haustion is  imminent,  but  otherwise  stimulants  are  contraindicated. 
Should  there  be  danger  of  collapse,  the  repeated  hypodermatic  injections 
of  ordinary  salt  and  water  (ten  to  fourteen  ounces)  over  the  abdomen 
or  in  the  thigh  are  valuable.  In  the  depressed  period  of  convalescence 
small  doses  of  opium  are  often  useful. 


CHAPTER  VII. 

MELANCHOLIA. 

Definition. — Melancholia  is  a  mental  disorder  characterized  by  a 
prinuirv  depressed  mood  associated  with  retarded  flow  of  thought,  and 
either  motor  inhibition  or,  in  some  instiinces,  with  an  agitation  expres- 
sive of  anxiety  and  apprehension. 

Etiology. — Heredity  is  eneountercMl  in  fully  one-half  of  the  cases. 
Inheritance  of  the  same  form  of  psychosis  is  strikingly  frequent  as 
reganls  melancholia.  Females  are  more  often  afFectcnl  than  males, 
almost  in  the  proportion  of  two  to  one.  Heredity,  physical  ill-health, 
an<l  menttil  stress  together  form  a  triad  of  factors  which  are  responsible 
for  most  eases  of  mehmeholia.  This  psychosis  is  observed  at  any  age. 
At  puberty  it  is  commonly  associated  with  excessive  masturlwition. 
liove-affairs,  with  the  novel  stresses  incident  to  such  emotions,  may  be 
an  exciting  cause  in  adolescenct*.  Pregnancy,  especially  in  primiparss, 
is  a  not  infrecpient  cause,  owing  to  the  emotional  strains  which  are  fre- 
quently clustered  about  this  physiological  commotion.  The  melancholia 
of  pregnancy  generally  Ix^gins  about  the  thirtl  or  fourth  month.  Phh 
longed  hictation  may  cause  melancholia  by  inducing  a  general  debility 
and  anemia.  The  parturitional  pericnl  of  the  puerperal  state  does  not 
pnxluce  melancholia  so  often  as  gravidity  and  lactation.  The  psychoses 
of  j)arturition  are  more  commonly  of  the  nature  of  acute  hallucinatory 
])aranoia.  Th(^  melancholia  of  the  climacteric  is  due  to  the  physiological 
commotion  incident  to  this  period  of  involution  and  to  associated  ill- 
health  and  mental  strains.  In  old  age  melancholia  is  often  associated 
with  s(»nile  involution  and  nutritional  changes  in  the  central  nervous 
system  from  cx»rebral  endarteritis.  Homesickness  is  a  frequent  cause  of 
melancholia.     Auto-intoxication  undoubtedly  plays  a  considerable  r6le 
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in  the  development  of  melancholia.  Occasionally  severe  fonns  of  agi- 
tated melancholia  are  associated  witli  chronic  alcoholism.  It  is  said 
that  nnrthrrn  racc-<  ami  people  inhabiting  mountainoui^  regions  are 
esiM-riiilly  -iilijcrl  lu  inelitncholia. 

Mental  Symptoms. — ^The  affective  state  in  this  psychosis  varies 
frimi  siiiLple  ili-jeetiim,  in  which  eveij'  thought  and  everything  in  the 
environment  of  the  patient  has  a  sorrowful  color,  to  a  state  of  profound 
depression,  in  which  the  patient  is  either  paralyzed  by  the  dreadful 
nature  of  his  concepts  or  thrown  into  a  state  of  agitated  suffering  asso- 
ciated with  marked  precordial  distress.  There  are  many  degrees  lying 
between  these  extremes.  This  morbid  depression  is  in  many  ways 
paralleled  by  and  analogous  to  the  conditions  of  normal  grief  in  which 
we  observe  a  varied  behavior  of  different  indivlihials  under  the  influence 
of  distressing  emotions  ;  some  become  strangely  quiet  and  still ;  others, 
og-.un,  make  noisy  and  agitated  demonstrsitions  of  their  grief.  Normal 
grief,  too,  is  often  accompanied  by  sensation-^ 
of  choking  and  of  sinking  at  the  heart,  wliliK 
are  similar  but  comparatively  mild  manii'i'^- 
tatious  of  the  precordial  anxiety  and  ilri':nl 
of  the  psychosis.  We  observe  often  in 
melancholia  a  rhythmic  oscillation  of  tli<' 
state  of  depression  during  the  day,  and  t'lt- 
quently  from  one  clay  to  anotlier.  Thus, 
the  depression  is  at  its  height  in  the  morn- 
ing (when  suicidal  tendencies  not  infre- 
quently present  tliemselves),  Iwing  fiillowed 
by  a  recession  with  another  ex:ici'rU;ilioTi 
toward  night.  Very  often  patitiits  slccji 
better  on  alternate  nights,  and  manillsi 
intenser  emotional  depression  on  alterniile 
days.  In  some  cases,  presenting  what  is 
known  as  the  apathetic  form  of  melancholia, 
the  patients  ctimplain  that   they   have    no  pi^iv*. 

feeling  at  all ;  that  they  are  affected  neither 

by  things  cheerful  nor  grievous,  pleasant  nor  [Miinful ;  that  they  hn\e 
no  longer  any  love  for  family  or  home,  or  interest  in  anything;  that 
they  can  never  be  sad  or  glad  again.  Sensorj-  disturbances  are  often 
absent.  In  the  apathetic  variety  there  may  be  analgesia.  Marked 
illusions  and  hallucinations  are  observed  in  only  about  a  tenth  of  all 
cases  of  melancholia.  Where  they  are  present  in  great  nunilxT,  the 
psychosis  is  designated  as  acute  hallucinatory  raelancholia.  The  parcs- 
tliesias  in  the  region  of  distribution  of  the  vagus  are  neither  ilhtsions 
nor  hallucinations,  but  thej-  may  give  rise  to  delusions ;  they  depend 
probably  upon  vasomotor  disturlmncca.  The  melaucholiac  perceives 
and  identities  ordinary  and  special  sensations  slowly  and  with  diffi- 
culty. The  peripheral  stimuli  of  his  environment  go  luiuotieed. 
When  hallucinations  are  present,  they  usually  aftect  most  of  the  senses, 
and  are  t«'rrifying  and  dreadful  in  character.  The  patient  sees  the 
flames  of  hell,  phantoms,  and  ghosts  of  dead  perwns  ;  hears  voices  which 
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reproach  and  threaten  him,  or  the  sounds  of  machinery  and  other 
tortures  which  are  In'ing  prepared  to  cut  him  up  or  mutilate  him  ;  smells 
and  tastes  horrible  things,  and  so  on. 

Next  to  tlie  affect  of  depression,  the  most  noteworthy  symptom  of 
melancholia  is  the  slowing  of  the  thought  proct\sses.  This  is  the  an- 
tithesis of  the  accelenitcnl  flow  of  thought  noted  in  maniacal  conditions. 

The  ])r()cesses  of  memory  are  retarded,  and  the  attention  of  the 
patient  difficult  to  gain.  A  minute  or  several  minutes  are  required  for 
the  answer  to  the  simplest  (question.  Sometimes  no  answer  is  given  at 
all,  or  at  most  the  lips  stir  inaudibly. 

The  contents  of  the  concepts  may,  in  milder  degrees,  show  no  de- 
lusions. More  often  the  patient  attempts  to  explain  his  feeling  of 
abject  misery  and  distress  either  by  the  presence  of  some  fancied  physi- 
cal ailment  (hypochondriacal  melancholia,  with  delusions  of  having 
syphilis,  consumption,  cjincer,  imj)otence,  incurable  disorders  of  the 
stomach,  bowels,  etc.),  or  as  the  result  of  some  sin  of  his  past  life.  To 
the  delusion  of  having  sinniKl  an  especial  color  is  given  by  the  character 
of  the  patient's  early  education.  Thus,  a  strong  religious  bias  gives  rise 
to  delusions  of  having  committed  the  unpardonable  sin,  of  being  doomed 
to  hell,  to  everlasting  punishment,  to  be  buried  alive,  etc.  Often  such 
delusions  are  connecttKl  with  some  trivial  error  of  his  past  life.  For 
instance,  a  patient  of  mine  recently  told  me,  "  I  once  chloroformed  a 
dog  to  death  and  buried  him.  I  think  now  I  made  a  mistake  in  not 
making  positively  sure  that  the  dog  was  dead,  and  as  a  result  I  am 
doomed  to  be  buried  alive  also,  and  to  be  tortured  with  dreadful 
thoughts  through  eternity,  each  day  the  torture  growing  more  dreadful, 
up  to  the  decillionth  power  of  intensity.'* 

Patients  oft(Mi  say  they  are  not  sick,  they  are  only  wicked.  They 
have  committed  sins  not  only  against  Gcxl,  but  against  society.  Not 
only  must  they  undergo  the  punishment  ordainwl  by  Heaven,  but  they 
must  answer  to  man  for  infringements  of  human  law.  They  are  to  be 
put  in  prison,  to  Ik'  killed,  to  be  hung.  Thus  they  come  to  delusions 
which  are  somewhat  similar  to  persecutory  ideas  in  that  they  l>elieve  the 
()fl[i(H»rs  of  the  law  are  after  them,  etc.  These  differ,  however,  from  the 
true  persecutory  delusions  in  which  patients  have  no  self-depreciator}^ 
ideas,  but  believe  themselves  to  be  the  innocent  victims  of  inimical  oon- 
spi nicies.  Delusions  of  jKJverty  are  very  common,  and  especially  so  in 
senile  melancholia. 

The  conduct  of  the  melancholiac  depends  upon  the  contents  of  his 
consciousness.  In  his  expression  we  note  the  lines  of  extreme  depres- 
sion, or  of  fear  and  terror.  The  patient  with  the  delusion  of  sin  or 
jK)verty,  for  example,  presents  motor  inhibition.  He  sits  in  one  place 
with  head  l>owed  down,  unmindful  of  what  goes  on  alx)ut  him,  indiffer- 
ent or  apathetic  to  all  (questions  put  to  him,  n^sisting  ever)'  attempt  to 
give  him  f(K)d  or  medicine,  or  to  dress  and  undress  him,  or  to  give  him 
exercise.  He  is  lost  in  the  contemplation  of  his  misery.  Another 
patient,  with  these  or  similar  depresstnl  idcjis  more  accentuated,  or  with 
marked  hallucinations,  will  wring  his  han<ls,  tear  his  hair,  walk  or  run 
up  and    down,  bewailing    his  misfortunes,  or   seeking  to    escajx?    the 


gpasmodic  resisting  rigidity  (catatonic  rigidity).  Oiitatonic  syni]>toms 
have  l»eeu  noted  io  other  forms  of  psychoses,  tiut  tlie  disordiir  described 
by  Kahlbaiiin  under  the  name  catatonia  is  really  a  form  of  melancholia. 
Suicidal  tendencies  are  observed  in  every  tyj*  of  melancholia,  but  es- 
pecially in  those  with  precordial  distress  and  agitatiuD.     In  the  milder 


704 


MENTAL   DISEASES. 


degrees,  an  attempt  at  suicide  '\»  often  the  first  intimation  to  friends  of 
the  actual  existence  <>f  insanity,  »ince  in  these  caseH,  outaide  of  the  sor- 
rowful mood  of  the  patient,  tlie  iiitellectual  processes  may  go  on  as 
before.  Caso«  of  melancholia  attonita  {with  marked  motor  inhibition) 
bIku  often  make  attempts  at  Nuicide,  nnexpeetcd  explosive  attempts,  the 
residt  of  the  su<lden  letting  up  of  mental  and  Ixxlily  tension.  This  has 
boon  called  the  raptus  niclancholiciis.  Homicidal  attempts  and  violent 
assaults  are  occasional  in  melancholia.  A  melancholy  mother  kills  her 
children  to  put  tiiem  out  of  an  unhappy  worl<l.  Or  a  sudden  dangerous 
assault  is  made  as  an  explosion  of  motor  tension.  Hypochondriacal 
mclancholiacB  may  mutilate  themselves.  Patients  with  melancholia 
have  also  been  known  to  enter  upon  alcoholic  excesses  to  drown  their 
misery  ;  this  is  especially  observed  in  periodical  melancholia.  The  re- 
fusal of  food  is  almost  the  rule  of  conduct  in  all  forms  of  melancholia. 
Sometimes  this  refusal  rests  upon  a  dclusicmal  foundation  :  the  patient 
thinks  he  eiin  not  digest  his  food,  that  it 
never  passes  through  him,  that  he  is  too 
poor  to  pay  for  it,  that  he  is  too  wicked  to 
.eat,  that  he  must  do  penance,  and  so  on. 
Or  lie  refuses  food  with  tlcliberate  suicidal 
intent.  Generally,  profound  anorexia,  con- 
stipation, and  gostro-intestinal  disorders  are 
at  the  ba-sis  of  this  refusal  to  eat. 

Physical  Symptoms. — The  pulse  is 
usually  siibnormiil  in  frequency,  though 
somftimcs,  L's|»er.ially  in  iigitated  foniis,  ac- 
c(;lerate<l.  The  ]>eri])lierai  arteries  are  con- 
tr!ictc<I  and  the  extremities  cold.  The  res- 
piration is  retartk'd  and  superficial,  as  a 
rule,  though  it  may  Iw  incn-asetl  in  the 
agitateil  tyju-s.  Sleep  is  ntueli  disordero<l, 
and  even  alt<^'th(T  absent,  in  severe  cases. 
The  (Hitient  eniaeiates  both  through  refusal 
of  RmkI  and  because  of  disordered  digestion. 
The  gastric  juiws  and  saliva  are  often  diminished  in  quantity.  The 
tongue  is  foul  and  furred,  aiul  obstinate  constipation  is  present.  As  a 
result  of  eonsti(  tilt  ion,  elevations  <)f  teinjwratiirc  may  lie  observ«l,  but 
otherwise  the  tem)H>nitiire  is  iiiidisturbcd.  The  surface  temperature  in 
the  extremities  is  often  much  rtHhureil.  Amenorrhea  is  fn^piently  iii- 
duceil  by  melaneholia  as  well  Bfi  by  mania. 

Varieties. — As  In  the  t^se  of  mauia,  we  distinguish  (icufe',  mtbcwuie, 
and  flii-oiiic  fiirnis  of  ni<'laneli<ilia  ;  acute  and  subacute  according  to  the 
degree  and  nipidily  of  ini'('|)tiiin,  chmnic  fnmi  the  dumtion, 

Mrlanrhiiliit  jiHuxirii  is  a  tt:rin  used  to  describe  the  cases  with  great 
motor  inhibition  of  the  flaccid  order, 

}frl/nirhnlia  iiltoiiiUi  designates  the  lyjx'  with  motor  t<'nsion  and 
rigidity. 

Mi'taiichoUn  uffllala  is  a  name  usol  for  melmicholia  with  motor 
excitement. 
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Acute  haUv/Anaiory  melancholia  is  the  fonn  accompanied  by  numerous 
illusions  and  hallucinations. 

Hypochondriacal  melancholia  is  melancholia  associated  with  delusions 
as  to  physical  maladies. 

Rajjius  melancholicua  is  a  phrase  employed  to  describe  the  furious 
outbreaks  of  violence  toward  the  patient  himself  or  others,  on  the 
sudden  cessation  of  mental  and  motor  tension. 

Catatonic  melajwholia,^  already  alluded  to,  is  not  a  distinct  type  of 
mental  disease,  but  simply  a  modification  in  the  course  of  melancholia. 
It  has  often  been  considered  as  a  special  form  of  psychosis,  and  many 
alienists  have  argued  pro  and  con.  the  question  of  its  being  a  clinical 
entity.  It  is  a  very  rare  syndrome.  A  perfectly  typical  case  is  the 
following,  observed  by  me  in  the  Hudson  River  State  Hospital : 

Case  I. — B.  R.,  female ;  age  thirty-one ;  married,  with  four 
children ;  Hebrew ;  common  education ;  born  in  United  States ; 
admitted  to  the  Hudson  River  State  Hospital  in  February,  1884  ;  no 
heredity. 

The  first  evidence  of  mental  disturbance  was  in  August,  1883,  after 
the  birth  of  her  last  child,  which  she  nursed  for  two  months,  when  she 
became  sleepless,  restless,  and  inclined  to  refuse  food.  Soon  she  devel- 
oped the  idea  that  she  would  never  recover,  began  to  bemoan  her  con- 
dition, and  said  it  was  hard  to  die  so  young.  There  was  complete 
anorexia.  She  took  no  interest  in  anything,  became  careless  of  her 
person  and  dress  and  negligent  of  everything  in  which  she  had  formerly 
been  interested.  Three  weeks  before  admission  she  became  suicidal, 
spoke  of  it,  and  attempted  to  choke  herself  and  to  cut  herself  with  glass. 
She  would  bite  her  caretakers,  and  took  every  means  possible  to  make 
away  with  herself.  Her  menstruation  was  regular.  There  was  con- 
siderable constipation.  The  case  was  regarded  as  one  of  puerperal 
melancholia. 

February  11th,  two  days  after  admission,  she  tried  to  beat  her  head 
against  the  bedstead  ;  said  some  one  was  killing  her  children  and  putting 
them  in  a  box  ;  said  arsenic  was  put  in  her  coffee  and  that  her  mother 
was  in  the  asylum ;  was  sleepless  and  had  to  be  fed  forcibly.  She 
became  rapidly  worse  during  the  next  few  days ;  went  into  a  condition 
of  noisy  excitement,  calling  for  her  mother,  whom  she  believed  to  be  in 
the  building ;  mentioned  her  delusions  of  {)oisoning,  beat  and  bruised 
herself  against  the  bedstead,  and  refused  all  food.  She  was  very  suicidal. 
Her  mouth  and  tongue  became  dry;  she  showed  symptoms  of  exhaustion 
and  was  fed  with  the  tube  for  a  considerable  perio<l.  She  continued  to 
refuse  food,  to  resist  all  care  strenuously,  and  to  be  des[)erately  suicidal 
until  March  loth,  when  she  became  cataleptic,  with  marked  flexibilitas 
cerea ;  absolutely  silent ;  noticing  nothing,  not  even  her  husband,  who 
visited  her ;  would  swallow  food  put  in  her  mouth ;  made  no  voluntary 
motions ;  pulse  good  ;  bowels  moved  by  enemata,  but  began  to  wet  and 
soil  the  bed,  and  as  she  grew  stronger  was  looked  upon  as  rapidly  be- 
coming demented.     This  state  of  catalepsy  continued,  with  variations 

*  *^ Catatonia,''  by  Frederick  Peterson,  M.D.,  and  Charles  H.  lianfsdon,  M.D., 
"Proceedings  of  the  Amer.  Medico-Psychological  A«soc./'  Baltimore,  1897. 
45 
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from  time  to  time,  for  a  mouth  or  more,  when  she  b^^n  to  be  destruc- 
tive of  her  clothing,  would  strip  herself  naked,  and  was  filthy  in  her 
habits.  She  remaincnl  in  that  condition,  seldom  uttering  a  word  for 
months,  until  about  the  last  of  N<)veml)er,  1884,  when  she  began  to  cry 
out  loudly,  "  Bring  me  home  to  my  children  in  New  York.  Bring 
me  home  to  my  children  in  New  York,"  reiterating  this  over  and  over 
from  mornhig  until  night,  and  accompanying  the  phrase  with  rhythmic 
movements  of  the  hands  and  arms  as  if  she  were  waving  them  in  the 
direction  she  wished  to  go.  There  was  a  rhythm  in  the  days,  too,  for 
every  alternate  day  she  was  quiet  in  her  chair  and  would  whisper.  This 
continued  without  variation  for  some  two  months,  during  all  of  which 
time  she  was  eating  and  sleeping  well  and  gaining  in  flesh. 

About  the  middle  of  January,  1885,  her  verbigeration  took  another 
character,  the  gesticulations  remaining  the  same.  She  began  to  recite 
all  day  long,  every  other  day,  with  great  rapidity  and  with  infinite 
variation,  in  rhymes  of  unintelligible  words,  as  follows : 

**  Moccasins/'  ''Tabies/'  "Jobis," 

*  *  Voccasins, "  *  *  Gabies, ' '  *  *  Chobk" 

"  Doccasina/'  "  Habies '»  **  Sobis/^ 

**Crockasin8/'  '^Sabies/'  **Pobi8/' 

''  Lockasins,  "  '*  Labies,"  ** Tickater/' 

**  Tockasins/'  "  Mabies,"  '*  Fickater/' 

**  Jockasins/'  '*  Kabies/'  **  Sickater," 

"  Hockasins/'  ''  Nobis,"  '*  Lickater," 

**  Babies/'  '^Gobis/'  *'Mickater/' 

and  so  on,  ad  infimtum.  She  only  changed  to  another  word  when  the 
possibilities  of  rhyme  were  exhausted. 

She  was  mentally  confustHl.  When  asked  why  she  made  these 
rhymes  she  said  some  one  told  her  to ;  but  this  was  probably  an  answer 
given  because  she  could  not  explain  why,  for  she  had  now  no  hallucina- 
tions or  delusions.  She  was  so  confused  that  she  did  not  feel  sure  it 
was  her  husband  who  came  to  see  her. 

A  few  months  later  she  gave  up  the  rhyming  assonances  and  returned 
to  the  old  phrase,  with  occasional  variations,  "  I  want  to  go  home  to  my 
children  in  New  York.*'  "  Won't  I  be  glad  when  I  get  home  to  my 
children  in  New  York."  "  What  good  times  Fll  have  when  I  get 
home  to  my  (ihildren  in  New  York  ...  to  my  cosy  home  in 
New  York  ,  .  .  when  I  get  into  th(»  car  which  takes  me  to  my 
husband  and  children  in  New  York."  This  was  the  refrain  for  many 
months  on  alternate  days,  accompanicHl  as  before  with  rhythmic  gestures 
of  both  arms  in  the  sup|K)sed  direction  of  New  York.  In  the  spring  of 
1886,  on  the  (piiet,  alternate  days,  she  began  to  sew.  She  steadily  im- 
proved in  flesh  and  was  looked  upon  as  in  a  sttite  of  dementia.  There 
was  no  aj)precial)le  change  in  her  (M)ndition  during  the  summer.  The 
verbigeration  and  gesticulation  alternated  with  quiet  and  industrious 
days  until  the  autumn  of  1886,  when  improvenuMit  began  to  manifest 
its(»lf  in  every  way,  and  in  November  she  was  dischargt^d  as  improvinl 
and  went  hom(»  with  her  husband  on  trial.  There  she  recoverwl  per- 
fectly so  that  not  a  vestige  of  the  insanity  remains,  and  she  is  to  this  day 
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in  full  charge  of  her  household  and  family,  as  reported  to  us  not  long 
since  bv  her  husband. 

In  this  case  we  have,  first,  an  ordinary  suicidal  melancholia,  with 
delusions  of  poisoning,  the  killing  of  her  children,  etc.,  and  hallucina- 
tions of  taste  and  hearing,  and  possibly  sight,  rapidly  becoming  an 
aggravated  case  of  melancholia  agitata  of  almost  maniacal  character, 
with  a  sudden  lapse  into  a  cataleptic  condition  lasting  aiK>ut  a  month, 
after  which  she  was  for  some  months  silent,  stupid,  having  to  be  dressed, 
undressed,  and  cared  for  in  every  way,  when  she  began  to  show  symjH 
toms  of  verbigeration  and  rhythmic  gestures  previously  described. 
During  most  of  tlie  long  period  presenting  these  symptoms  she  was 
mentally  confused,  but  her  mood  was  rather  cheerful.  She  would  fre- 
quently smile  when  any  one  asked  her  why  she  talked  in  that  way, 
and  she  seemed  to  take  pleasure  in  what  she  was  constantly  reiterating. 

The  conclusions  at  which  we  arrived  in  our  paper  were  as  follows : 
I.  Catatonia  is  not  a  distinct  form  of  insanity — not  a  clinical 
entity. 

II.  There  is  no  true  cyclical  character  in  its  manifestations ;  hence 
it  can  not  properly  be  classed  as  a  form  of  circular  insanity, 

III.  It  is  simply  a  type  of  melancholia. 

IV.  It  is  not  desirable,  therefore,  to  retain  the  name  catatonia, 

V.  The  term  "  catatonic  melancholia  '*  or  "  catatonic  syndrome  *' 
may  be  usefully  retained  as  descriptive  of  melancholia  with  cataleptic 
symptoms,  verbigeration,  and  rhythmic  movements,  but  should  be 
strictly  limited  to  this  symptom-complex. 

VI.  The  prognosis  in  melancholia  with  catatonic  symptoms  is  more 
grave  than  in  any  other  form. 

VII.  The  trt»atment  of  the  catatonic  syndrome  is  the  same  as  for  the 
other  types  of  melancholia. 

Periodical  or  intermittent  or  recurrent  inelancholixi  has  aix)ut  the  same 
significance  as  the  similar  designation  of  forms  of  mania. 

Other  names  are  frequently  given  to  melancholia,  such  as  senile, 
puerperal,  and  the  like,  but  they  merely  cite  some  determining  factor. 
The  fundamental  condition  is  the  same. 

Pathologpical  Anatomy, — As  is  true  of  mania,  there  is  also  no 
known  pathological  anatomy  for  melancholia.  It  is  a  functional  nutri- 
tional disorder  of  the  brain,  a  diminished  or  perverted  metabolism, 
supposed,  theoretically,  to  rest  upon  a  cerebral  anemia,  or,  possibly,  an 
autotoxemia. 

Course  of  the  Disease. — There  is  no  such  distinct  prodromal  stage 
in  melancholia  as  in  mania.  The  period  of  invasion  is  deliberate,  and 
the  symptoms  chiefly  manifested  at  first  are  gastro-intestinal  disorders, 
dyspepsia,  loss  of  appetite,  constipation,  accompanied  by  sensations  of 
pressure  in  the  head  or  headache,  insomnia,  and  general  malaise.  The 
depression  itself  is  the  cardinal  early  psychic  symptom.  Melancholia, 
like  all  psychic  disorders,  is  slow  in  its  progress,  and  nnis  a  course  of 
from  three  to  six  months  in  the  most  favorable  cases,  but  sometimes  a 
year  or  two  or  three  elapse  before  recoverj'  takes  place.  Ordinarily, 
recovery  is  gradual,  and  is  frequently  accompanied  by  a  species  of  reactive 
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exaltation.  Occasionally  recovery  is  quite  rapid.  In  women  the  ap- 
proacli  of  convalescence  is  indicated  by  a  return  of  the  menstrual  fime- 
tion.  In  all  cases  improvement  in  physical  health  accompanies  conva- 
lescence. 

Melancholia  terminates  in  recovery  (ninety  i)er  cent.),  in  recovery 
with  defect,  in  death,  in  secondary  dementia,  in  chronic  melancholia,  or 
in  a  secondary  paranoia. 

While  the  majority  of  cases  of  melancholia  recover  completely,  there 
are  a  few  in  which,  despite  apparent  recovery,  accurate  investigation 
reveals  a  defect  of  the  intellectual  jwwers,  a  difficulty  of  entertaining 
com])licated  conceptions  and  judgments,  which  may  easily  escape  the 
notice  of  the  patient's  friends.  In  a  very  small  number  of  cases  the 
mind  becomes  so  enfeebled  that  the  condition  becomes  a  veritable 
secondary  dementia,  in  whi(;h  we  discover  vestiges  of  the  antecedent 
melancholia  in  the  shapes  of  automatic  phrases  and  movements  and 
expressions  of  a  depressed  color,  yet  without  any  actual  aflFective  mood. 
The  patients  In^come  negligent  of  person  and  dress  in  the  extreme,  even 
filthy  in  their  habits. 

A  chronic  persistence  of  the  melancholic  symptoms  is  rather  more 
frequent  as  a  t(»rmination  than  secondary  dementia.  In  chronic  melan- 
cholia we  observe  symptoms  of  either  the  simple  depressed  or  the  agitated 
form  with  which  the  disorder  began,  but  these  symptoms  are  diminished 
in  intensity.  The  precordial  distress  disappears.  Some  of  their  delu- 
sions, movements,  and  verbal  expressions  become  automatic,  as  in  cases 
a('c^mj)anied  by  dementia.  Special  forms  of  chronic  melancholia  are 
tlie  insanity  of  negjition  and  insanity  with  transformed  or  duplicated  jkt- 
sonality.     These  are  very  apt  to  develop  ui>on  a  hy]K)chondriacal  basis. 

A  termination  of  melancholia  in  a  jxiranoid  condition  (p^ininoia 
sccondaria  mehmchoHwi)  while  rare,  is  rather  more  frequent  as  a  secjuel 
of  mehmcholia  than  of  mania.  In  these  cases  there  are  numerous 
halhicinations,  and  a  chister  of  delusions,  religious,  jwrsecutory,  or  hyjx)- 
chondriaeal,  which  gradually  become  systematized  to  a  greater  or  less 
degree.  About  half  of  such  cases  recover  ultimat(»ly,  the  remainder 
passing  into  a  condition  of  dementia. 

D(»ath  in  cases  of  mehmcholia  is  due  to  suicide,  marasmus,  visceral 
disorders,  diarrhea,  pneumonia,  etc.  A  very  large  numlKT  of  long- 
standing crises  die  of  tuberculosis. 

Diagnosis. — One  of  the  most  common  conditions  with  which  melan- 
cholia may  be  confounded  is  a  depresse<l  stage  of  general  ])aresis.  The 
chief  points  of  distinction  are  the  actual  intellectual  defect  n«irly 
always  demonstrable  in  ])aralytic  dementia,  and  esj)ecnally  the  physical 
symptoms  of  ])aresis,  pupillary  changes,  faciolingual  tremor,  charac^ter- 
istic  speech,  grt»atly  exaggerated  or  lost  diH^p  reflexes,  and  one-sided 
facial  weakness.  The  deprc^ssion  of  the  paralytic  dement  is  suj)erfi(»ial. 
His  melancholy  delusions  are  ordinarily  distinguished  by  their  inordinate 
and  pre|)osterous  character,  by  the  monstrosity  of  their  contents.  In 
addition  to  these  points,  the  signs  of  previous  syphilis  and  the  age  from 
thirtv-five  to  fifVv  years  would  have  some  corrol)orative  value  in  the 
diagnosis  of  giMieral  paresis. 
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A  primary  dementia  may  be  misinterpreted  as  a  stuporous  form  of 
melanehoKa.  In  primary  dementia,  intellectual  defect  is  the  cardinal 
symptom ;  in  apathetic  melancholia  there  is  no  intellectual  defect,  and 
the  apathy  is  often  clearly  accompanied  by  painful  affects  from  time  to 
time. 

Hallucinatory  paranoia  with  depressive  hallucinations  may  be  con- 
fused with  melancholia.  In  hallucinatory  paranoia  we  liave  two  vari- 
eties, a  stu|K)rous  and  an  agitated  form,  and  these  have  some  analogy 
to  melancholia  attonita  and  melancholia  agitata.  The  want  of  fixity 
and  systematization  of  delusions  in  melancholia  is  to  l)e  remembered. 
The  history  of  the  patient  will  often  reveal  whether  the  depression  is 
primary  or  not.  But  the  differentiation  is  often  difficult,  and  especially 
so  between  hallucinatory  melancholia  and  hallucinatory  paranoia.  I^ng 
and  careful  study  of  the  case  during  its  progress  may  be  requisite  for 
an  absolute  diagnosis. 

Senile  dementia  may  simulate  a  melancholia  with  stupor.  The  age 
and  the  intellectual  defect  present  will  be  in  favor  of  the  former.  But 
senile  melancholia  is  particularly  apt  to  present  an  apparent  defect  of 
intellect. 

The  ix)ssibility  of  the  melancholia  being  a  phase  of  a  circular  in- 
sanity is  also  to  be  borne  in  mind. 

There  are  instances  of  such  a  disorder  as  typhoid  fever  being  tem- 
porarily mistaken  for  melancholia,  but  naturally  the  course  of  the 
temperature  and  the  character  of  the  stu{x>r  or  delirium  would  soon 
correct  such  an  error. 

Prognosis. — The  facts  which  will  shape  ])rognosis  are  to  be  drawn 
from  what  has  been  said  previously  in  reganl  to  the  course  and  termina- 
tion of  melancholia.  In  simple  forms  of  the  disorder  the  prognosis  is 
\QTy  favorable  indeed,  and  rec^)ver}'  can  be  predicted  in  from  three  to 
six  montlis.  In  the  agitate<l  tyj^e  the  outlook  is  less  favorable,  and  in 
hallucinated  and  apathetic  forms  still  less  so.  The  catatonic  variety  is 
the  least  favorable  of  all  as  regards  recH)ver}\ 

Treatment. — The  first  consideration  in  the  treatment  of  acute 
melancholia  is  isolation.  Separation  from  the  friends  and  relatives  and 
removal  from  the  environment  in  which  the  psychosis  has  developed  are 
of  the  greatest  importance.  With  familiar  faces  and  objects  about  him, 
and  with  his  kin  offering  their  help  and  symjxithies,  the  keenest  realiza- 
tion of  his  condition  is  brought  home  to  the  melancholiac.  He  feels 
among  them  all  the  more  deeply  a  sense  of  his  incapacity,  of  his 
inabilitv  to  fulfil  the  ordinary  duties  and  demands  of  his  usual  daily  life. 
Whether  the  patient  is  to  be  isolated  by  commitment  to  an  asylum 
depends  upon  several  circumstances :  his  means ;  the  intensity  of  his 
malady  ;  the  presence  of  suicidal  tendencies.  There  are  very  mild  cases 
in  which  moderate  travel,  a  sojourn  in  the  country  with  a  nurse,  a  few 
months  at  the  house  of  some  count r}-  physician  or  in  a  small  private 
asylum,  will  result  in  recovery.  But  the  res]>onsibility  for  such  a 
course  must  rest  with  the  physician  who  advises  it,  and  he  must  keep  in 
mind  the  danger  of  suicide  in  even  the  mildest  tyi)e  of  melancholia. 
Not  a  few  lives  have  been  needlessly  sacrificed  by  the  inexjiertness  of 
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the  consulting  physician.  Besides  extreme  watchfulness  on  the  part  of 
the  caretaker,  who  is  not  to  leave  the  patient  alone  either  night  or  day, 
a  modified  or  a  complete  rest-iuire  is  to  he  undertaken.  For  mild 
degrees  of  melancholia  rest  in  bwl  from  6  P.  M.  until  noon  of  the  next 
day,  with  plenty  of  out-of-door  exercise  during  the  remainder  of  the  after- 
noon, is  most  commendable.  For  the  more  severe  tyj>es,  continual  rest 
in  bed  is  requisite.  The  food  should  naturally  be  easily  digestible 
and  assimilable,  and  the  patient  should  be  made  to  take  considerable 
quantities  of  milk  and  milk  pnKluctw  (koumiss,  matzoon,  somal,  etc.), 
raw  eggs,  mwit-juices,  and  stimulants,  when  these  are  indicated. 
Massage  and  general  faradization  (sufficiently  strong  to  contract  the 
muscles)  are  useful  to  take  the  place  of  exercise  in  cases  taking  tlie 
complete  rest-cure.  Constipation  should  be  n^gularly  counteracted  by 
abdominal  mjissagt*,  frequent  purgation,  glycerin  injections,  enemata, 
etc.  This  is  particuhirly  necessjirj'  in  c^iscis  suspected  of  suffering  from 
auto-intoxication.  In  these  cases,  too,  gjistro-intestinal  antiseptics — such 
SIS  salol,  gr.  V,  or  beta-naphtol,  gr.  v — should  be  administered  thrice 
daily  two  hours  after  eating.  Ten  grains  of  glycerophosphate  of  soda 
in  a  large  glttss  of  hot  water  a  half  hour  before  eating  is  also  a  useful 
remedial  agent  in  melancholia.  For  sleeplessness  the  prolonged  warm 
bath  or  the  hot  wet-pack  is  to  Ihj  recommended  ;  in  the  event  of  their 
failure  to  induce  a  few  hours'  slwp  in  each  twenty-four  hours,  sleep- 
producing  drugs  are  nwicssary.  Sulphonal  and  trional,  of  each  ten  grains, 
given  together  at  bwltime  with  a  glass  of  hot  milk  or  a  cup  of  hot 
soup,  are  efficient  in  mild  causes. 

The  opium  treatm(»nt  is  a  sort  of  spccifif^  for  melancholia,  esj>ecially 
when  there  are  agitation  and  precordial  anxiety  and  distress.  Beginning 
with  a  medium  d()s(»  three  or  four  times  a  <lay,  we  gradually  increase  it  as 
retpiired.  Ijjuidannm — the  solid  extnict— or  codcin  may  be  administenKl 
by  mouth.  When  employed  hyjiodennatically,  which  is  usually  best,  the 
watery  extract  of  opium  is  used.  It  is  preferable  to  administer 
morphin  only  in  the  most  aggnivate<l  crises,  and  in  tlu^e  it  may  often 
l>e  advantageously  c^Hubined  with  hyoscin,  hyoscyamin,  or  dulx)isin. 
It  is  needless  to  sjiy  that  the  opium  treatm(»nt  should  not  be  made  known 
t4)  th(»  pati(;nt,  and  it  is  carried  out  with  more  safety,  as  regards  the  fonna- 
tion  of  a  habit,  when  the  patient  is  in  an  institution.  As  the  patient 
improves,  the  opium  is  gradually  redui^ed  until  it  can  be  finally  cut  off 
altogether.  Opium  do(»s  not  increase  constipation,  except  possibly  for  a 
few  days  when  first  employ (h1  ;  it  s(»ems  actually  in  many  C4is(\s  to 
diminish  it.  Sometimes,  indeed,  we  neetl  to  treat  diarrheas  that  arise  as 
a  result  of  th(»  opium  treatment. 

As  soon  as  it  b(»comes  ]M)ssil)lc  to  do  so,  ])liysical  occupation  should 
be  begun  and  (MU'ouragcMl.  A  lif(»  out-of-doors,  made  interesting  by 
different  kin<ls  of  amusement  or  labor ;  walks,  field  studies  in  natural 
historv^  (botany,  ornithology,  g(M)logy,  ])hysie4il  geography,  etc.),  golf, 
l)i(*yeling,  agriculture,  and  gjirdening — all  of  these  have  their  place 
among  the  rcnKnlial  agents  at  the  disposition  of  the  discerning  and  judi- 
cious physician. 
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CHAPTER  VIII. 
CmCULAR  INSANITY. 

Synonjons. — AlternatiDg  Insanity  ;   Insanity  of  double  form  ;   Insanity  of  double 

phase  ;  Cyclic  psychosis. 

Definition. — Circular  insanity  is  a  form  of  psychosis  characterized 
by  an  alternation  of  states  of  mania  and  melancholia.  There  are 
varieties  of  circular  insanity  which  will  be  discussed  later,  but  the 
maniomelancholic  alternation  is  the  distinguishing  feature  of  all  types 
of  this  cyclic  i^sychosis. 

Etiology. — Heredity  plays  an  especially  significant  part  in  the 
causation  of  circular  insanity  (sixty  }>er  cent.).  Not  only  do  we  find  in 
the  family  history  of  the  majority  of  these  causes  hereditary  equivalents 
of  different  kinds,  but  direct  inheritance  of  this  particular  variety  of 
mental  disorder  is  strikingly  frequent 

Many  degenerates  exhibit  a  tendency  to  an  alternating  variation  of 
mood.  Sometimes  they  are  depressed  and  sometimes  cheerful.  It  is 
probable  that  this  oscillation  of  moods  in  an  individual  with  strong 
hereditary  taint  may  be  the  rudimentary  foundation  upon  which  the 
superstructure  of  a  circular  insanity  is  subsequently  laid. 

Among  special  factors  which  tend  to  develop  cases  of  acquired  cir- 
cular insanity  are  trauma  to  the  head,  alcoholism,  hysteria,  and  epilepsy. 
The  exciting  causes  are  physical  and  moral,  such  as  have  lu^eii  described 
in  the  chapter  on  General  Etiology.  Circular  insanity  is  much  more 
common  in  women  than  in  men,  the  proportion  being  about  four  to  one. 
Many  cases  develop  about  the  age  of  puberty,  and  nearly  all  before  the 
age  of  thirty  years.  The  frequency  of  this  ty])e  of  psychosis  as  com- 
pare<l  with  otlier  forms  has  not  yet  been  determined.  It  is  only  recently 
that  it  has  begun  to  be  classified  as  a  distinct  type  in  our  asylum  statis- 
tics. Thus,  the  rejx»rt  of  the  Commission  in  I^unacy  of  New  York  State 
shows  but  ninetv-six  cases  of  circular  insanity  in  nearly  forty  thousand 
admissions  between  October  1, 1888,  and  October  1,  1896,  but  the  type 
had  been  recognized  in  the  rejKjrt^  required  from  the  asylums  for  only 
about  a  year  of  that  time.  It  is  diflfieult,  therefore,  to  arrive  at  any 
certain  conclusion,  but  the  Ix^st  authorities  agree  that  five  and  perhaps 
more  cases  of  alternating  insjuiity  will  be  found  among  every  hundred 
insane  patients. 

Symptomatology. — The  symptoms  will  vary  at  any  given  time 
acconling  to  the  phase  which  the  disorder  has  reached  at  the  time  of 
examination — ^the  phase  of  depression  or  the  ]>hase  of  exaltation.  The 
melancholic  period  may  present  any  one  of  the  forms  of  melancholia 
descril)ed  in  another  chapter,  from  a  simple  depressed  condition,  scarcely 
distinguishable  from  the  normal  state  of  the  ])atient,  to  the  most  pro- 
nounced melancholic  syndrome.  In  some  cases  we  have  melancholia 
simplex^  in  others  the  hallucinatory  variety ;  in  some  the  agitation,  in 
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otlicrd  »tii[K)r  und  catatonia.  When,  in  any  given  cose,  titc  melancholic 
plia.-«!  reciirM  aguiti,  it  i.s  prone  to  witar  the  ^ianlc  features  as  in  the  first 
attack.  Tims,  miltl  depression  or  sini]ilc  tticlaiicholia,  melatichulia 
agitata,  or  melancholia  uttoiiita  may  rGap|H.>ur  again  and  again  as  the 
cycle  returns,  with  the  s:iinc  phase  and  character  over  and  over  again. 
While  this  is  tnic  in  the  majority  of  cnscH  of  cin-nlar  iasanity,  it  is  not 
always  so,  for  occasionally  tlie  recurring  nii-iaiieholia  changes  its  type  in 
the  variou!4  setpienccs.  As  intimated  in  the  (iliapter  on  Melancholia, 
there  is  often  a  a[>ccies  of  reactive  exaltation  in  tlie  convalescent  stage 
of  the  disease,  and  occasionally  this  reaction  l>ccomos  so  accentuated 
as  to  develop  a  nmnincul  condition,  so  that  wc  have  presented  to  us  a 
picture  very  like  that  of  an  alternating  insanity. 

liike  the  melancholic  phase,  the  maniitatt  period  of  circular  innnnity 


may  vary  in  diameter  from  a  condition  of  mild  exhilaration  and  exalta- 
tion to  the  severi.-st  tyiws  of  maniaiul  excitement  and  incoherence.  As 
in  the  <U'pr(wsetI  ]>criod,  there  is  the  same  tcndcnty  of  the  maniacal 
phase  in  its  recurrences  to  present  regularly  the  identical  features  of 
former  attacks,  though  there  are  also  exwptional  instances  here  where 
Bubse<|iient  outbreaks  wear  a  different  maniacal  aspect. 

In  the  chapter  on  Mania  is  made  mention  of  the  fact  that  the  con- 
valescence fnmi  that  ])sychosis  is  not  infrequently  characterized  by  a 
rciK'tive  depression,  a  lacrymose  irritability.  In  some  instances  this 
nuiy  attain  to  the  degree  of  a  true  melancholia,  and  thus  place  Ix'fore 
us  a  cycle  similar  to  that  of  an  alternating  insanity. 

Onlinarily  wc  rec<^nize  two  degrees  of  intensity  in  circular  insanity 
— one  in   which  both  the  mania  and  melancholia  are  mild,  and  one  in 
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which   botli   the  mania  and  niclaiicliulia  arc   severe.     But  there  are 
mixed  types,  in  winch  the  mania  may  be  mild  and  the  melancholia 


Mild  types  nf  circular  insanity — instances  in  which  both  the  dcj 
and  exalted  phases  are  so  moderate  in  degree  as  not  to  permit  of  com- 
mitment to  an  asylum — are  not  infrequently  met  with  by  tlie  practi- 
tioner, and  the}'  arc  often  difficult  caaes  to  handle  projierly.  Thus,  I 
have  in  mind  two  brothers,  now  over  fifty  years  of  age,  who  are  lK»tli 
afflicted  with  circular  insanity,  manifested  in  a  tbrm  ver^'  distressing  to 
the  relatives.  A  (lescription  of  one  will  describe  the  other,  and  not 
only  him,  but  many  other  similar  cases  : 

E.,  male,  aged  fifty-four,  single,  with  hereditary  taiut,  has  for  many 
years  been  subject  to  alternating  attacks  of  depression  and  exaltation. 
I  have  seen  and  examined  him  in  both  phases.  There  is  little,  if  any, 
discernible  interval,  but  a  gradual  merging  of  one  pliuse  into  the  otlier. 


Fig.  178. 


The  depressed  period  lasts  for  from  three  to  six  months.  In  this,  his 
expression  is  dejected  ;  lie  feels  that  life  is  n  feilure,  that  he  can  not  live 
long.  He  consults  various  physicians  for  different  maladies  which  he 
thinks  may  account  for  his  general  malaise.  He  can  not  concentrate 
his  mind  on  anything,  can  not  read  or  write  letters  ;  refuses  to  transact 
the  most  necessary  business  in  connection  with  Iiis  estate.  He  talks 
little,  and  broods  over  the  mistakes  and  follies  committe<l  in  the  exalted 
phase  of  his  disorder.  He  is  rather  suspicious  and  distrustful  of  his 
family.  Sometimes  he  is  incliiie<l  to  put  an  end  to  his  miserj-  l)y  suicide. 
Little  by  little  this  weight  of  depression  begins  to  lighten,  and  he  passes 
insensibly  into  a  condition  in  which  he  begins  to  feel  himself  rejuvenat- 
ing. Life  takes  on  a  little  rosier  color;  his  malai.w  vanishes,  and  a 
sense  of  well-being  bt^ns  to  infuse  itself  through  his  body.  His  ex- 
pression changes  from  the  fixed  look  of  deep  dejection  to  one  of  cheer- 
ful variability.  In  the  place  of  quiet  brooding  we  note  an  awakening 
interest  in  tfiings  about  him.     He  b^ins  to  talk  vivaciously,  to  be 


714  MENTAL  DISEASES, 

facetious  and  jolly,  to  write  letters  to  his  friends,  to  make  frequent 
social  calls,  to  take  up  the  threads  of  affairs.  He  discards  the  doctors, 
for  his  health  and  strength  were  never  better.  He  takes  up  some  of 
his  old  hobbies,  one  of  which  is  the  collection  of  antiques,  arms,  plate, 
furniture,  pictures,  and  specimens  of  ceramic  art.  He  spends  money 
freely,  rather  too  lavishly.  His  collections  are  gathered  together  in 
storage  warehouses,  clubs,  his  own  home,  and  the  houses  of  his  friends. 
He  becomes  extravagant  and  wasteful ;  enters  on  great  schemes  of 
money-making,  in  which  he  becomes  interminably  entangled  and 
meets  with  financial  losvses.  His  friends  expostulate,  and  he  becomes 
irritable  and  angry.  He  leaves  them,  to  live  in  hotels.  He  buys  a 
pair  of  fast  horses  and  takes  a  drive  of  several  weeks  all  over  the 
country  for  hundreds  of  miles  around.  He  grows  boisterous  in  his  con- 
versation, neglectful  of  the  ordinary  courtesies  and  civilities  of  social 
life,  is  lavish  in  his  invitations,  becomes  a  little  excessive  in  drinking, 
is  restless  both  night  and  day,  travels  from  one  city  to  another  on  the 
most  trivial  and  eccentric  errands.  He  sleeps  little.  Endeavors  on 
the  jmrt  of  relatives  to  chwk  the  anarchy  of  his  conduct  bring  from 
him  threats  of  suits  and  of  personal  violence,  and  letters  which  are 
quarrelsome,  offensive,  even  i)rofane.  With  all  this,  there  is  no  intel- 
lectual defect.  He  never  has  actually  attempted  any  overt  act  which 
would  put  him  under  the  control  of  the  law,  or  aid  in  his  commitment 
to  an  asylum  to  save  the  dissipation  of  his  energies  and  the  waste  of 
his  property.  Any  jury  would  discharge  him,  for  his  conversation 
would  show  goofl  memory,  active  intelligence,  keen-witted  replies  to 
all  questions.  Stop  by  step  this  stage  of  exaltation  begins  to  pass 
away.  He  sinks  nt^rcr  to  his  normal  level,  resumes  a  more  natural 
conduct  toward  his  family  and  friends,  until  agiiin  the  depressive  ele- 
ments reap|K»ar  in  his  mental  condition.  Each  stiidium  lasts  for  from 
three  to  six  months,  so  that  the  cycle  fills  about  one  year. 

Varieties. — There  are  two  main  varieties  of  circular  insanitv.  One 
is  a  true  circular  insanity  in  which  the  phases  follow  each  other  in  a 
perfect  cycle  thus :  mania,  melancholia,  mania,  melancholia,  mania, 
melancholia,  and  so  on.  The  other  tyjx*  is  one  in  which  there  is  a 
(certain  periodicity  of  the  nuuiiomelancholic  attacks  as  follows  :  mania, 
melancholia,  interval,  mania,  melancholia,  interval,  mania,  melancholia, 
interval,  et(\  Most  crises  «in  be  cataloguwl  under  one  of  these  two 
hea<lino;s,  but  there  are  di^viations  which  do  not  exactly  conform  to  these 
w(»ll-d(»fine(l  types,  and  some  authors  have  attempted  to  make  further, 
but  it  seems  to  \\\i\  unnecessary,  sulnlivisions,  upon  the  basis  of  varia- 
tions in  the  length  of  interval  and  irregularities  in  the  sequence  of  the 
phas(»s. 

Pathological  Anatomy. — Autopsies  have  failed  to  reveal  any  im- 
portant macroscopic  or  microscopic  changes  in  the  brain  in  circular 
insjinity.  Such  autopsi(»s  as  I  have  l)een  able  to  find  recorded  were  made 
upon  patients  at  an  age  which  would  naturally  reveal  some  conditions 
incident  to  senile  involution,  and  these  morbid  conditions  may  or  may  not 
have  had  relation  to  the  mental  state  of  the  ]>atient  during  life.  The  best 
that  we  can  say,  then,  is  that,  so  far  as  we  know,  there  is  no  anatomical 
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basis  as  yet  discovered  for  circular  iiisuiiity.  Disordered  nutrition — 
either  inaufiBciencc  or  perversion  of  metabolism — probably  underlies  the 
■naoifestations  of  this  psychosis. 

Course  of  the  Disease. — In  some  patients  circular  insanity-  has 
its  inception  in  the  melancholic  period,  and  in  others  it  begins  with 
the  maniacal  phase.  Usually  the  initial  stadium  is  melancholia.  The 
transition  I'rom  the  depresised  to  the  excite<l  phase  and  vice  versH  is 
sometimes  astonishingly  sudden.  The  period  of  transform  at  i(m  may 
occupy  but  an  hour  or  even  less.  In  most  eases  the  merging  of  one 
period  into  the  other  is  very  gradual.  Another  and  extremely  rare 
mode  of  transition  is  by  successive  alternations  of  depression  and  exalta- 
tion, an  oscillating  or  rhythmic  transformation.  Still  another  method 
of  change  is  by  means  of  a  lucid  interval,  brief  or  long,  between  the 
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alternating  phases,  thus  :  mania,  interval,  melancholia,  interval,  mania, 
interval,  melancholia,  inter\'al,  etc. 

There  is  extreme  variability  in  the  duration  of  the  manionK'lan- 
cholic  cycles.  Sometimes  they  exhibit  grejit  irregularity  of  interval, 
from  a  few  days  to  a  year  or  more.  Sometimes  the  maniacal  pliose 
lasts  one  day  and  the  melancholic  one  day,  so  that  the  cycle  is  com- 
pleted in  two  days.  In  other  eases,  again,  the  cycle  is  <!omplctc<l  in  two 
weeks,  or  a  month,  or  a  year.  Wliere  alternation  is  complete<l  in  short 
perio<ls,  there  is  a  tendency  to  great  regularity.  Usiially  the  melancholy 
phase  lasts  longer  than  the  maniacal. 

Diagnosis. — It  is  impossible  to  make  n  certain  diagnosis  of  eirenlnr 
insanity  unless  at  least  one  maniaeomelancliolicor  mchincholieomania- 
cal  cycle  has  been  observed.  If,  in  a  jtatient  appearing  to  have  an 
onlinary  melancholia  or  an  ordinar)-  mania,  there  shonI<l  l>e  episodic 
oscillations  of  depressed  and  exalted  emotions  {as  is  sometimes  the  cose 
in  either  phase  of  the  cycle  of  circular  insimity),  then  we  are  justified  in 
entertaining  a  suspicion  of  alternating  insanity.   Even  when  an  apparent 
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cycle  18  brought  to  our  attention  in  a  case  of  insanity,  it  is  not  well  to 
conclude  too  quickly  that  we  are  dealing  with  circular  insanity,  for  the 
reactive  phenomena  of  mania  and  melancholia  just  referred  to  may 
closely  simulate  the  more  serious  disorder.  The  greater  the  intensity  of 
the  s(H.^ond  phase  in  such  cases,  the  greater  the  presumption  of  circular 
insanity. 

There  is  occasionally  danger  of  confounding  a  jieriodic  mania  or  a 
periodic  melancholia  with  circular  insanity,  especially  if  their  reactive 
phiises  are  notable.  Naturally,  if  the  reactive  phasc»s  are  very  pronounced, 
a  diagnosis  of  circular  insiuiity  would  be  justifiable. 

General  paralysis  (wcasionally  presents  cyclical  phases  anal(^us  to 
those  of  alternating  insanity,  but  the  physical  symptoms,  the  mental 
enfeeblement,  and  the  pre[H)sterou8  delusions  of  the  expansive  periods  of 
paralytic  dementia  will  ordinarily  insure  a  correct  diagnosis. 

Prognosis. — Circular  insanity,  though  made  up  of  two  of  the  most 
curable  of  mentid  disortlers,  is,  curiously  enough,  itself  among  the  most 
incurable.  A  [latient  seldom  recovers.  The  disorder  runs  a  long 
course  over  years  of  time,  terminating  ultimately  in  dementia. 

Treatment. — ^All  cases  of  circular  insanity  are  best  treated  in  an 
asylum  in  order  to  prevent  suicide  in  the  melancholic  phase,  and  vio- 
lence, excesses,  and  riotous  extravagance  in  the  maniacal  period.  Un- 
fortunately, it  is  not  always  possible  to  protect  the  patient  by  this 
means,  since  juries  are  prone  to  allow  every  man  his  freedom,  no  mat- 
t(?r  how  dangerous  to  himst*lf  or  others,  so  long  as  he  does  not  behave 
as  a  raving  maniac  before  them.  Even  in  the  int(»rvals  of  lucidity  it  is 
better  for  the  patient  to  be  under  nunlical  sujKTvision  in  some  institu- 
tion, with  the  hope  that  the  disorder  may  be  arrested  and  future  cycles 
])revente<l  or  p()st|X)n(Hl  by  the  treatment.  This  treatment  is  based 
upon  the  principles  descrilxH.!  in  the  chapter  on  Treatment  and  in  the 
chapters  on  Mania  and  Melancholia. 

The  rest-cur(»  and  hydrotherapy  are  recommendetl  for  Iwth  phases 
of  the  eyeh^  llyoscin,  hyoscyamin,  and  dulwHsin  (gr.  ^  J  ^j  to  gr.  ^^^) 
are  useful  in  the  excited  stage,  and  the  opium  treatment  in  the  depressed 
stage. 


CHAPTER  IX. 

EPILEPTIC  INSANITY. 

Some  ten  per  cent,  of  all  epileptics  become  insane.  Hence  the 
epileptic  neurosis  in  an  individual  renders  him  about  thirty  times  more 
liable  to  insanity  than  if  he  were  normal.  The  psychosc^s  to  which  the 
epilej)tic  is  subj(»ct  vary  extrtMuely  in  character.  It  is  my  aim  to  give 
here  a  brief  review  of  these.  I  shall  not  consider  under  this  heading 
forms  of  mental  divsonler  in  which  epilejisy  or  repeated  epileptifonn 
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convulsions  make  their  appearance  in  conjunction  with  the  psychic  dis- 
turbance as  the  result  of  a  common  cause  (general  paralysis,  chronic 
alcoholism,  epileptic  idiocy,  paralytic  idiocy,  etc.),  but  shall  limit  myself 
to  the  class  of  insanities  induced  by  the  epilepsy.  It  is,  first  of  all, 
necessary  to  dwell  for  a  moment  upon  some  of  the  ordinary  features  of 
epilepsy,  apart  from  the  familiar  phenomenon  of  muscular  convulsion. 
The  epileptic  is  subject  to  peculiar  symptoms,  which  are  looked  u\iO\\ 
as  the  equivalents  of  convulsive  seizures.  Among  these  are  sudden 
brief  losses  of  consciousness.  The  consciousness  may  be  merely  clouded 
or  completely  last.  There  may  be  no  perceptible  concomitant  symp- 
toms. On  the  other  hand,  the  defect  of  consciousness  may  be  accom- 
panied by  some  pallor  of  the  face,  a  fixity  of  the  eyes,  or  a  partial 
local  spasm  or  movement  (strabismus,  stammering  of  a  few  words, 
grimaces,  lifting  the  arm,  bowing  movement  of  the  l)ody,  turning  of 
the  head,  etc.).  The  disorder  of  consciousness  may  be  associated  with 
an  automatic  dream-state,  similar  to  somnambulism,  in  which  compli- 
cateil  impulsive  movements  take  place  (automatic  continuance  of  acts 
begim  l)efore  the  seizure,  purjwseless  running,  undressing,  etc.).  Ver- 
tiginous attacks  may  be  the  equivalent  of  convulsions.  The  aura  of  an 
epileptic  attack  may  be  in  the  form  of  a  hallucination.  A  study  of 
the  psycliolog}'  of  epileptics  in  general  gives  us  a  sort  of  composite 
picture,  to  which  all  of  these  patients  conform  more  or  less  closely. 
The  mental  attitude  of  the  epileptic  is  due  to  a  variety  of  circumstances. 
In  the  first  place,  he  has  a  consciousness  of  the  dreadful  nature  of  his 
malady.  He  is  in  a  state  of  expectant  attention  as  regards  the  sudden 
blackness  and  prostration  which  are  to  strike  him  unawares  at  any 
time,  in  any  place,  like  the  lightning  from  a  clear  sky.  He  can  never 
share  the  social  pleasures  of  his  fellows.  The  schools  are  not  open  to 
such  as  he.  When  he  becomes  old  enough  to  work,  he  finds  that  no  one 
wishes  to  employ  him.  Every  avenue  of  education,  every  trade  and 
calling,  every  road  to  mental  progress,  is  barred.  He  is  a  social  out- 
cast, an  object  of  commiseration,  a  burden  to  his  friends,  perhaps  a 
family  blemish  to  be  kept  concealed.  The  doctor  is  called  in,  and, 
taking,  as  a  rule,  a  hopeless  view  of  the  case,  abandons  him  to  the 
mercy  of  the  bromids,  which  further  his  mental,  physical,  and  moral 
degradation.  In  this  way  the  epileptic  character  is  evolved.  It  i?on- 
sists  of  a  mixture  of  melancholy,  hypoclumdriasis,  emotional  irritabil- 
ity, monxseness,  distrust,  misanthropy,  mental  apathy,  and  dullness, 
often  combined  with  morbid  religious  tenden(^ies  and  modified  by  j)atho- 
logical  psychic  conditions  incident  to  the  ravages  of  the  disease  itself. 
These  pathological  mental  states  vary  from  the  peculiar  psychic 
equivalents  just  descril)ed  to  the  actual  psychoses  of  divers  forms 
now  to  be  detailed.  Epileptic  insanity  is  chiefly  a  progressive  psychic 
deterioration  terminating  in  dementia.  But  the  progressive  degenera- 
tion is  frequently  marked  by  episodic  outbreaks  of  psychoses  under 
various  forms.  Among  these  are  transitory  hallucinatory  and  stupor- 
ous disorders  and  chronic  epileptic  psychoses  (under  any  form,  such  as 
mania,  melancholia,  circular  insanity). 

Psychic  Degeneration  of  Epileptics. — As  is  well  known,  severe 
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epileptic  attacks  arc  ordinarily  followed  by  a  somnolent  and  stuporous 
condition  lasting  from  an  hour  or  two  to  several  days.  The  frequent 
repetition  of  such  attacks  tends  to  render  complete  recovery  from  such 
mentid  torj)or  more  and  more  difficult.  As  a  consequence,  we  observe  a 
gnulual  weakening  of  the  intellectual  processes.  The  flow  of  ideas  is 
retiirded  and  the  expression  of  such  ideas  along  motor  lines  becomes 
sluggish ;  the  sixjcch  (\s[)ecially  has  a  characteristic  slowness ;  atten- 
tion is  diminished  and  memory  impaired  ;  the  concepts  and  judgments 
are  built  up  with  ever-slackening  activity.  In  this  way  the  epileptic 
may  sink  gradually  into  a  deepening  simple  dementia.  In  some  cases 
the  conwpts  attended  with  ethical  feelings  vanish  first,  and  to  so 
striking  an  extent  that  acts  of  violence,  cruelty,  brutality,  and  crime  are 
committed  without  a  single  inhibitory  effi^rt  or  a  shadow  of  remorse. 
These  acts  often  have  an  impulsive  character. 

An  excessive  irritability  of  temjx»r  is  a  phase  of  epileptic  psychic  de- 
generation. The  most  trivial  incidents  may  give  rise  to  outbursts  of 
anger  and  even  of  overwhelming  fury. 

The  natural  hypochondriacal  dei)re8sion  of  many  epileptics  is  fre- 
quently much  exaggerateil,  giving  rise  to  a  sort  of  melancholia  colored 
by  mental  enfeeblement,  and  by  suspicion,  distrust,  misanthropy,  and 
moroseness. 

Occasionally,  in  the  midst  of  this  progressive  deterioration  of  mind, 
imperative  ideas  and  acts  manifest  themselves,  and  delirious  states 
ap{)ear  with  dreadful  hallucinations  and  delusions  of  persecution 
(paranoia-like  outbreaks). 

These  are  the  marks  whieh  distinguish  the  psychic  side  of  the 
gradually  developed  dementia  of  epileptics.  The  mental  enfeeblement 
is  accompanied,  as  in  terminal  dementias  generally,  by  increase  in 
bodily  weight,  hypertropliy  of  the  sulK»utaneous  fatty  tissue,  and  the 
gnidual  effiicenient  of  the  lines  of  expression  in  the  features.  We  thus 
reach  ultimatelv  the  c^)ndition  of 

Epileptic  Dementia. — As  intimated,  the  rate  of  progress  of 
epileptic  dementia  is  in  direct  proportion  to  the  niunlwr  and  severity  of 
seizures.  There  are  cases  which  go  on  to  the  terminal  stage  without 
some  of  tlie  peculiar  manifestations  of  progressive  e[)ileptic  degeneration 
just  described,  and  otiiers,  jigain,  in  which  these  features  are  pn)minent 
The  dementia  may  be  absolute,  so  that  not  the  simplest  concrete  memorj'^- 
picture  remains  in  the  vacant  mind  ;  the  patient  needs  care  in  his  |x;r- 
son  and  dress,  and  often  has  to  Ix^  guided  and  assisted  in  taking  nourish- 
ment. His  sensibilities  become  so  diminished  that  he  is  indifferent  to 
stimulation  of  any  sense,  and  has  no  perception  of  the  needs  of  the  Ixxly 
as  reganls  the  bowels  or  bladd(»r.  He  must  Ik*  cannl  for  like  an  infant 
A  jwrsistent  si»xual  instinct  often  impels  him  to  constant  masturbation. 

During  progress  into  dementia,  we  note  the  intercurrent  hallucinatory 
states  already  mentioned,  and  the  acc(»sses  of  anger,  with  assaults  and 
impulsive  actions  of  various  kinds.  The  motor  memories  suffer  in  the 
end  to  such  degree  that  all  complicated  movements  are  forgotten.  This 
is  j)articularly  noteworthy  in  the  use  of  wonls,  which  are  separated  by 
considerable  |muses.    Often  even  the  syllables  are  thus  divided.    Finally, 
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the  [mticnt  loses  the  power  of  speech  altogether  (aside  from  the  actual 
aphasic  attacks,  which  are  not  infrequeutly  observed  in  connection  with 
severe  epileptic  seizures). 

The  course  of  epileptic  dementia  is  rarely  rapid  ;  it  usually  extends 
over  a  period  of  years.  The  cause  of  death  is  usually  accident,  status 
epilepticus,  pneumonia,  intestinal  catarrh,  inflammation  of  the  bladder, 
or  some  other  intercurrent  affection.  Epileptic  dements  exhibit  a 
diminished  resistance  to  diseases  in  general,  and  never  attain  great  age. 

Acute  Transitory  Epileptic  Insanity. — The  acute  insanity  of 
epileptics  develops  suddenly  before  a  convulsive  seizure,  after  the  attack, 
or  it  may  occur  in  the  interval  between  the  epileptic  convulsions,  com- 
monly in  the  place  of  a  convulsion,  as  a  so-called  jxsychic  ecjuivalent. 
As  a  rule,  both  onset  and  termination  are  sudden.  The  duration  of  the 
insanity  is  ordinarily  from  a  few  hours  to  a  few  days,  though  the  attacks 
are  sometimes  shorter  and  sometimes  longer.  The  symptoms  are  pecu- 
liar and  various.  The  chief  characteristic  is  the  clouding  of  conscious- 
ness. The  patient's  state  may  be  one  of  complete  unconsciousness, 
though  usually  consciousness  is  not  entirely  lost.  It  is  rather  a  condi- 
tion of  subconsciousness  or  of  subliminal  consciousness,  with  stuj)or. 
Upon  this  screen  of  clouded  consciousness  there  is  a  play  of  multiform 
and  bizarre  psycopathic  outlines — many-hued,  terrible,  or  ecstatic  hallu- 
cinations ;  delirium,  mutism,  incoherence,  verbigeration,  anxious  states, 
delusions  (often  of  a  persecutory  nature),  or  irresistible  impulsions  to 
assault,  destructiveness,  homicide,  and  suicide.  Sometimes  the  funda- 
mental tone  of  the  outbreak  is  melancholic,  more  often  maniacal,  but 
the  most  appropriate  designation  of  these  acute  epileptic  psychoses  is, 
perhaps,  acute  hallucinatorj'  paranoia.  There  is  no  essential  difference 
between  them,  whether  the  attack  be  preparoxysmal  or  post[)aroxysmal, 
or  the  equivalent  of  the  paroxysm. 

The  stupor  of  epileptic  insanity  is  distinguished  from  that  of  other 
psychoses  by  marked  loss  of  consciousness,  enfeebled  attention,  anal- 
gesia, sudden  violence,  and  confusion. 

We  sometimes  observe  in  connection  with  subconsciousness  primary 
anxious  states,  resembling  precordial  dread,  with  extremely  painful 
sensations  of  oppression  and  suffocation  in  the  breast ;  and  much  more 
rarely  primordial  exaltation,  with  acceleration  of  the  stream  of  ideas. 

Hallucinations  are  mostly  limited  to  the  visual,  auditory,  and  olfac- 
tory senses,  chiefly  to  the  first-named.  The  patient  sees  wild  beasts, 
specters,  flames,  the  fires  of  hell,  wheels,  gigantic  threatening  objects, 
falling  walls,  overwhelming  waves  of  water ;  or,  on  the  other  hand,  the 
golden  gates  of  heaven,  the  jasper  throne,  God,  and  the  choir  of  angels. 
He  hears  menacing  voices,  clamor  and  uproar,  the  thunder  of  cannon, 
or  the  singing  of  the  hosts  of  heaven,  the  voice  of  God,  etc.  Disagree- 
able and  noxious  or  pleasant  odors  may  be  perc^eived.  A  jxjculiarity 
of  these  hallucinations  is  a  certain  monotony  of  character,  a  general 
sameness,  in  great  part  due  to  i\\ii  rather  child-like  constitution  of  the 
mind  of  epileptics.  Their  education  and  mental  evolution  are  so  often, 
from  the  nature  of  their  malady,  hampered  and  retanled,  that  they  ])as8 
through  life  with  the  fancy  and  understanding  of  a  child. 
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Incoherence  of  speech  and  lack  of  orientation  as  to  surroundings 
are  more  marked  in  epileptic  insanity  than  in  any  other  psychosis. 

The  motor  symptoms  vary  extremely.  Sometimes  we  note  motor 
inhibition  attaining  to  complete  immobility  and  mutism^  lasting  for 
hours,  days,  or  weeks  at  a  time.  Such  quiescence  is  often  interrupted 
by  sudden  explosive  acts  of  violence.  Again,  in  other  cases,  we  ob- 
serve agitation,  restless  wandering  about,  purposeless  and  impetuous 
running  hither  and  thither,  assaults,  destnictiveuess,  and,  rarely,  com- 
plicated acts,  like  theft  and  other  [>etty  crimes.  A  condition  of  relig- 
ious ecstasy  is  not  uncommon.  The  patient  may  feel  himself  wafted  to 
heaven,  where  he  converses  with  God,  Christ,  and  the  disciples. 

In  some  rare  instances  epileptics  are  subject  to  dn*am-like  states  of 
subconsciousness,  similar  to  somnambulism,  in  which  complicated  acts 
are  carrie<l  out.  Like  the  somnambulist,  such  patients  may  seem  to  be 
conscious,  may  comjKirt  themselves  in  speech  and  conduct  in  a  perfectly 
natural  manner,  and  in  this  condition,  which  may  last  for  hours,  days, 
or  even  weeks,  commit  offenses  against  the  law,  wander  off  as  tramps, 
or  do  some  extraordinary  thing  in  following  the  imperative,  childish, 
silly,  or  fantastic  ideas  which  control  their  dream-state. 

The  disorders  of  memory  incident  to  transitory  epileptic  insanity 
are  both  interesting  and  important.  There  may  be,  upon  recovery,  ab- 
solute amnesia  as  regards  everything  that  has  taken  place.  There  may 
be  remembrance  of  much  that  has  occurred  immediately  aft^r  the  in- 
sanity has  passed,  with  subsequent  amnesia.  There  may  be  complete 
amnesia  at  first,  with  glimpses  of  remembrance  afterward.  There  is 
rarely  any  persistent  rcc?ol lection  of  the  events  of  the  psycopathic 
state. 

As  has  Ikhmi  stated,  the  rule  is  for  these  transitory  epileptic  insanities 
to  exhibit  a  sudden  onset  and  a  sudden  termination.  The  longer  the 
duration,  the  less  abrupt  the  cessation.  The  majority  of  these  ])atients 
recover,  but  recurrence  is,  of  course,  frequent.  Termination  in  a  chronic 
ex)ndition  is  rare.  Occasionally,  death  takes  place  from  exhaustion,  in- 
tercurrent maladies,  or  from  a  convulsive  seizure  or  series  of  attiicks 
during  the  psychosis.  Recurreiiex»s  tend  to  hasten  a  psychic  degenera- 
tion ending  in  dementia. 

The  epileptic  nature  of  such  insanity  as  is  here  descril>ed,  where  the 
history  is  not  known,  is  determined  by  the  following  characteristics  :  (1) 
Sudden  onset  and  abrupt  termination  ;  (2)  the  terrifying  or  ecstatic 
nature  of  the  hallucinations  and  delusions  ;  (3)  disturbance  of  conscious- 
ness and  stn|K)rous  condition  ;  (4)  impulsive  acts  ;  (5)  dream-states  ;  (6) 
amnesia. 

Chronic  Epileptic  Insanity. — Aside  from  ej>ilei)tic  dementia,  the 
acute  epilej)tic  psychosis  just  <lescribed  may  take  a  chronic  course,  or 
assume  a  perioilic  form,  with  little  impmvement  in  the  intervals  between 
the  exacerbations.  There  are  cjuses  which  closely  resemble  chronic 
mania  in  their  long  course,  and  others  in  which  melancholia  is  the  pre- 
dominating feature.  The  epileptic  attacks  to  which  these  patients  are 
subject  are  natunilly  the  distinguishing  feature,  and  a  sjK»cial  color  is 
given  such  cases  by  the  epileptic  psychic  degeneration.     Occasionally  a 
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true  circular   insanity  is  presented,  with  its  alternating  maniacal  and 
melancholic  phases. 

Treatment. — Most  cases  of  pronounced  epileptic  insanity  require 
commitment  to  an  asylum.  Their  proclivity  to  sudden  accesses  of  rage 
and  fury  and  to  impulsive  acts  of  violence  necessitates  this  course. 
Where  there  is  simply  a  moderate  amount  of  psychic  degeneration  this 
course  is  not  necessar}'. 

The  treatment  should  be,  in  the  first  instance,  prophylactic  ;  but,  after 
the  development  of  the  psychosis,  it  consists  of  a  (combination  of  the 
treatment  of  ordinary  epilepsy  with  that  of  the  particular  tyj>e  of  insanity 
presented. 

Preventive  therapy  is  concerned  with  the  counteraction  of  the  many 
elements  which  favor  mental  deterioration,  with  the  mitigation  of  the 
epileptic's  early  sufferings,  with  the  reconstruction  of  his  environment. 
It  may  be  called  the  moral  and  manual  niethoil.  The  moral  part  of  it 
is  the  opportunity  for  education,  regular  occu[>ation,  and  recreation. 
The  manual  and  hygienic  part  of  it,  the  acquisition  of  out-of-door  trades 
or  callings — muscular  exercise,  which  in  itself  serves  to  reduce  the 
number  and  intensity  of  convulsive  seizures.  I  may  be  pardoned  for 
dwelling  somewhat  longer  on  this  subject  of  preventive  therapy,  and  for 
allowing  my  pen  to  go  over  the  same  lines  which  it  has  traveknl  so 
often  in  past  years,  because  I  am  convinced  that  this  moral  treatment 
marks  the  greatest  stride  in  advance  made  for  centuries  in  the  thera- 
peutics of  epilepsy.  For  ages  drugs  have  been  exploited  as  helpful  or 
curative ;  but,  after  all,  little  has  been  accomplished  from  the  standpoint 
of  materia  medica.  Only  of  late  years  has  the  moral  treatment  bec»ome 
prominent.  As  a  rule,  the  epileptic  patient  was  dismissed  by  his  physician 
with  a  prescription  of  uncertain  value  and  j>ossibly  a  few  general  direc- 
tions as  to  diet  It  was  not  known  to  the  practitioner — or,  at  least,  he 
did  not  concern  himself  about  the  matter — that  the  epileptic  could  gjiin 
admission  to  no  hospital  of  any  kind  ;  that  he  had  no  associates,  occu- 
pation, or  recreation ;  that,  debarred  from  the  schools,  he  grew  up  un- 
educated, and  Avith  a  tendency  toward  retn)gression  rather  than  progress  ; 
and  that,  without  teaching,  reared  in  idleness,  suffering  from  a  dreadful 
malady,  neglected  in  bwly  and  mind,  he  could  find  shelter  at  last  only 
in  the  almshouses  and  insane  asylums,  these  being  the  only  institutions 
open  to  him.  Yet,  in  by  far  the  majority  of  cases  of  epilepsy,  the 
attacks  rob  them  for  but  brief  intervals  of  the  capacities  for  study, 
work,  recreation,  and  social  jjastimes,  which  they  })ossess  in  common 
with  their  more  fortunate  fellow-men.  Hence  the  adoption  of  a  scheme 
of  colonization  of  epileptic  dependents  on  the  model  of  the  great  German 
colony  at  Bielefeld,  of  which  the  Craig  Colony,  in  the  State  of  New 
York,  is  an  example.  The  Craig  Colony  consists  of  a  tract  of  nearly 
nineteen  hundred  acres  of  land  in  the  most  fertile,  productive,  and  pictur- 
esque valley  of  the  State  (the  Genesee  Valley).  Ui>on  this  are  already 
some  fifty  to  sixty  buildings,  with  accoumuKlations  at  present  for  but 
300  patients.  Over  fifteen  hundred  epile})tics  are  now  on  the  list  of 
patients  awaiting  admission.  Here  they  are  to  be  given  an  education 
in  the  various  branches  of  learning  taught  in  the  public  schools,  to  be 
46 
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instnu^ted  in  every  kind  of  industry,  to  be  treated  each  and  every  one 
for  epilepsy,  and  to  be  offered  a  home  in  a  sort  of  village  life,  where 
they  will  no  longer  have  the  feeling  of  soeial  ostracism,  or  be  debarred 
from  the  privileges  of  intellectual  and  moral  development  enjoyed  by 
th(»  rest  of  mankind. 

The  out-of-door  life  in  a  farming  exmimunity  has  already  had 
wonderful  results,  which  may  be  learned  from  the  annual  rejx)rt«  of 
the  colony.  It  will  suffice  to  say  here  that  the  avenige  reduction  in 
frequency  of  attacks  among  all  the  patients  has  l)ec»n  fully  fifty  per 
cent.,  and  that  the  mental  and  moral  regeneration  of  the  beneficiaries 
has  been  truly  remarkable.  What  the  effect  of  such  change  of  envinm- 
ment  must  be  as  a  prophylactic  against  psychic  degeneration  and  insanity 
can  not  l)e  estimated.  We  may  now  briefly  touch  ujK)n  the  me<licinal 
and  surgie^d  tr(»atment  of  epilepsy.  The  old  drugs — lM)rax,  nitrate  of 
silv(>r,  belladomia,  and  the  bromids — have  their  uses.  One  is  valuable 
in  one  case  and  not  in  the  other ;  and  each  })atient,  where  the  disease  is 
idiojmthie,  and  no  etiological  indication  exists  for  the  preferment  of  an 
especial  agiMit,  must  be  ex])erimented  upon  with  one  drug  after  another 
for  two  or  three  months  at  a  time,  until  a  satisfactory  remedy  is  discov- 
ere<l.  Upon  the  whole,  the  bromids  are  most  effective  as  a  general 
antis{)asnKKlic  for  all  cases.  While  the  bromids  are,  perhaps,  the  most 
useful  renuMly  we  can  employ  as  an  antis{)asmodic  in  many  cases  of 
epilepsy,  their  exhibition  in  every  case  is  not  advisable.  With  a  con- 
siderable number  of  ptitients  the  bromids  are  entirely  ineffectual ;  with 
no  small  numlxT,  t(M),  very  serious  symj)t()ms,  such  as  acute  bromism, 
increiisi*  of  seizures,  and  even  insjinity,  supervene  ujxm  their  use.  In 
many  of  the  cases  where  actual  gocnl  is  done  by  the  bmmids  in  reduc- 
ing the  fre(juen(y  and  severity  of  the  attacks,  the  cH>ncomitant  symptcmia 
are  su(^h  that  it  becomes  (piestionable  whether  the  remedy  be  not,  after 
all,  worse  than  the  disease.  The  writer  makes  it  a  practice,  therefore*,  to 
exhibit  the  bromids  with  e4iuti()n,  and  never  to  employ  them  until  the 
s(»ries  of  less  harmful,  but  often  cpiite  as  effie^ieious,  reme<lies  for  epilepsy 
have  been  trie<l  in  vain. 

There  are  some  new  drugs  and  renunlial  methods  that  have  come 
into  vogues  of  lat<»  which  are  worthy  of  attention.  In  the  first  place, 
there  is  simulo,  a  South  American  plant  of  the  hyssoj)  family,  the  tinc- 
ture of  which  is  given  in  doses  of  one  to  two  or  thrc»e  dnuns  three  times 
daily.  Aft(>r  an  exjMTienee  in  many  eases  for  sevenil  yeixrs,  I  would 
say  of  simulo  that  it  deserves  trial  in  most  crises ;  that  it  is  perfectly 
harmless,  which  can  not  be  said  of  tlu»  bromids,  borax,  iK'lladonna,  and 
sonii*  other  drugs ;  that  in  a  few  eases  it  has  been  extremely  l)enefieial 
in  mv  hands,  and  that  in  most  cjises  it  has  no  eff(x^t  at  all.  Sinudo 
combined  with  small  <los<»s  of  bnnnid  acts  very  well.  The  so-cidled 
opium-bromid  treatment  of  Fleehsig  is  of  value  for  many  patient8, 
especially  in  old  and  obstinat(»  cjwes  where  all  other  agents  have  proved 
ineffectual.  This  treatment  (M)nsists  of  the  administraticm  of  opium  for 
som(»  six  weeks,  beginning  with  <me-half  to  one  gmin  tlm»e  times  daily, 
an<l  in(?reasing  gradually  until  ten  to  fifteen  grains  a  day  are  tiiken,  when 
the  us<»  of  opium  is  sud<lenly  stopfXid,  and  bromids  in  large  and  grad- 
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ually  reduced  doses  are  given  (thirty  grains  four  times  daily,  to  begin 
with).  I  had  used  in  certain  cases  of  ej)ilepsy  for  some  years  codein 
with  considerable  success,  but  this  combination  of  the  opiate  with  bro- 
mids  is  still  more  satisfactory. 

Adonis  vernalis  conjoined  with  the  bromids,  as  recently  suggested 
by  Bechterew,  is  an  efficient  method  of  treatment,  from  which,  in  several 
instances,  I  have  had  gratifying  results.  Digitalis,  which  has  proper- 
ties similar  to  Adonis  vernalis,  was  formerly  frequently  given  in 
epilepsy,  but  the  new  combination  seems  to  be  nmch  more  efficacious. 

There  are  a  few  cases  of  epilepsy  in  which  careful  investigation  indi- 
cates self-intoxication  as  a  factor.  In  these  an  excess  of  ethereal  sul- 
phates (indican)  in  the  urine,  together  with  {KTiodical  or  constant  attacks 
of  gtiseous  diarrhea,  are  almost  positive  manifestations  of  putrefactive 
or  fermentative  changes  taking  place  in  the  alimentary  tract.  It  is  re- 
markable how  much  benefit  may  be  obtained  in  such  patients  by  the 
regulation  of  the  diet  (milk  and  its  modifications,  koumiss,  matzoon, 
somal,  rare  or  raw  beef,  eggs,  green  vegetables,  and  special  breadstuffs, 
like  Zweiback,  Huntley  &  Palmer's  breakfast  biscuits,  and  Voebt's 
biscotie  <le  legumine),  by  the  frequent  drinking  of  hot  water  and  the 
occasional  flushing  out  of  the  large  intestine  by  hot  water,  and  by  the 
use  of  certain  intestinal  antiseptics,  given  two  hours  after  eating,  with 
plenty  of  water  (beta-naphtol  or  salol,  gr.  v). 

The  remarkable  effi?ct  of  the  thyroid  extract  upon  general  nutrition 
would  naturally  suggest  the  advisability  of  its  administration  for  experi- 
mental purposes  in  some  of  the  nervous  diseases  which  we  are  accus- 
tomed to  look  upon  as  due  to  nutritional  disturbances  in  the  nei'i^ous 
system.  With  this  idea  in  view,  I  have  employed  it  in  a  good  many 
cases  of  epilepsy,  in  a  number  with  very  good  eflect.  Especially  note- 
worthy was  mental  improvement  in  several  cases  of  epilepsy  with 
apparently  considerable  dementia.     It  is  worthy  of  more  extended  trial. 

Aside  from  the  remedies  for  the  epilepsy  just  described,  we  need 
occasionally  to  employ  certain  other  drugs  for  particular  conditions, 
such  as  status  epilepticus,  maniacal  outbreaks,  pronounced  melan- 
cholic states  of  terror,  etc.  In  status  epilepticus  rectal  injections  of 
chloral,  gr.  xx,  with  an  ounce  of  starch-water,  rejieated  at  intervals  of 
two  or  three  hours  if  needed,  give  the  most  satisfaction.  In  great  ideo- 
motor  excitement  we  should  use  hyoscin,  hyoseyamin,  or  duboisin 
hypodermatically,  in  doses  of  y^  to  ^  of  a  gniin.  In  anxious  melan- 
cholic conditions  morphin  hypodermatically  is,  perhaps,  the  best  allevi- 
ating agent  to  exhibit. 

The  question  of  trephining  must  naturally  come  up  in  certain  cases 
of  epileptic  psychoses  where  trauma  to  the  head  is  evidently  the  cause 
of  the  epilepsy  and  psychic  degeneration.  The  following  points  are  to 
be  taken  into  consideration  as  a  guide  in  this  matter : 

1.  In  the  very  small  number  of  cases  having  injury  to  the  head  as 
a  cause  the  epileptic  habit  is  so  strong,  and  the  changes  in  the  brain 
are  usually  so  old  and  deep-seated,  that  an  operation,  as  a  rule,  does 
not  cure,  and  seldom  permanently  diminishes  the  frequency  of  the 
attacks. 
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2.  Of  miscellaneous  traumatic  cases,  where  a  surgical  procedure 
seems  justifiable  and  is  undertaken,  a  cure  of  the  epilepsy  may  be 
reasonably  ex[)ected  in,  perhaps,  four  out  of  every  hundred  cases 
operated  upon. 

8.  The  removal  of  a  cicatrix  from  the  cortex,  supposed  to  be  the 
epileptogenic  nidus,  will  naturally  be  followed  by  the  formation  of  a 
new  cicatrix  in  the  surgical  wound — the  creation,  therefore,  of  a  new 
epileptogenic  center. 

4.  The  more  recent  the  injury,  the  greater  will  be  the  promise  of 
lasting  benefit. 

5.  In  cases  of  traumatic  epilepsy  with  marked  epileptic  jjsychoses 
(recurrent  attacks  of  rage,  fury,  violence,  destructiveness,  etc.)  trephin- 
ing would  be  justifiable  as  a  possible  means  of  diminishing  the  severity, 
danger,  and  frequency  of  the  maniacal  attacks,  even  though  tlie  epilepsy 
itself  or  the  psychic  degeneration  might  not  be  improved. 


CHAPTER   X. 

DEMENTIA. 

Secondary;  Senile;  Primary* 

Definition. — "  Dementia  "  is  a  term  emj)l(>yed  to  designate  simply  a 
general  enfeeblement  of  all  the  mental  faculties.  It  is  often  used  im- 
])roi)erly  by  the  laity  as  synonymous  with  insanity.  But  in  medicine  it 
signifies  only  a  general  weakening  of  a  mind  once  normal.  Hence  it  is 
not  api)lied  to  congenital  mental  weakness.  The  term  "  idiocy,"  with  its 
various  degrees,  includes  all  of  these  ccmgenital  psychic  defects.  There 
are  innumerable  gradaticms  comprised  in  dementia,  from  the  merest 
dullness  to  j)rofound  deficiency  or  complete  loss  of  all  the  intellectual 
faculties.  Such  enfeeblement  of  the  mind  may  be  the  result  of  serious 
cerebral  diseases  or  disonlers,  such  as  epilepsy,  alcoholism,  syphilis,  etc., 
when  the  dementia  is  qualified  as  epileptic,  alcoholic,  syphilitic  dementia, 
etc.  It  is  often  a  se<piel  to  acute  insanities,  like  mania  and  melancholia, 
and  to  chronic  psychoses,  like  circular  insanity  and  paranoia,  and  hence 
the  distinctive  term  Hccomlary  dementia  a|>plied  to  such  examples.  It 
takes  the  chief  jxirt  in  the  syndrome  of  paresis,  so  that  that  disorder  is 
often  entitled  "  paralytic  dementia."  Progressive  mental  enfei'blement 
not  infrequently  accompanies  senile  involuti<m  and  organic  changes  in 
the  brain  incident  to  that  epoch  of  life  ;  hence  the  well-known  disortler 
called  setiile  deimntki,  Finallv,  there  is  a  form  of  mentid  disease  charac- 
terized  in  the  main  from  the  very  beginning  by  extraordinary  psycliic 
enfeeblement,  and  this  malady  is  classified  as  an  acxde  or  prmvary 
dementia. 
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Under  the  heading  of  dementia  we  shall  now  consider  separately  the 
more  imjjortant  forms  of  dementia  just  described — viz.,  secondary 
dementia,  senile  dementia,  and  primar}^  dementia. 


SECONDARY  DEMENTIA* 

Secondary  dements  make  up  by  far  the  greater  number  of  the 
patients  accumulated  in  our  large  asylums.  Every  year  the  number  is 
augmented  by  the  increment  of  new  cases  which  enter  upon  this  terminal 
and  incurable  condition.  It  has  been  estimated  that  some  two-thirds  of 
the  patients  in  asylums  belong  to  this  category. 

Sjrmptomatology. — The  cardinal  symptoms  are  defect  of  memory, 
deficient  ideation,  and  feebleness  of  judgment.  There  is  no  longer  any 
logical  coordination  in  the  flow  of  thought.  The  speech  is  incoherent 
when  there  are  any  ideas  at  all  to  seek  expression.  Some  patients 
chatter  a  great  deal  with  no  coherence  or  meaning,  the  only  connection 
of  one  word  or  phrase  with  another  being  similarity  of  sound.  Other 
patients  are  absolutely  silent.  Hallucinations  are  often  present,  more 
particularly  at  the  period  of  transition  from  the  ante<^lent  psychosis  to 
the  terminal  dementia.  Delusions  may  also  exist,  but  they  are  vestiges 
of  the  delusions  of  the  primary  insanity  carried  over  into  the  secondary 
condition.  The  feebleness  of  mind  is  shown  especially  in  the  state  of 
the  emotions,  which  have  a  child-like  simplicity  of  expression.  These 
patients  laugh  boisterously  over  nothing,  weep  about  trifles,  and  are 
easily  enraged  without  sufficient  motive.  Naturally,  all  of  the  higher 
concepts  are  lost,  especially  those  of  esthetic  and  ethical  character. 
The  habits  become  depraved  and  loathsome  in  extreme  cases.  Mastur- 
bation, destructiveness  of  clothing,  besmearing  of  the  person  with  and 
eating  of  filth  are  frequent  manifestations  in  the  lowest  degrees  of 
dementia.  The  patients  become  robust  and  fat.  They  lose  all  expression, 
save  some  single,  automatic,  fatuous  smile,  angry  fn)wn,  furtive  look,  or 
aspect  of  misery,  which  may  linger  as  a  legacy  from  the  previous  psy- 
chosis. They  swallow  anything  they  can  get  hold  of;  they  collect 
j)ebbles,  pieces  of  paj)er,  string,  glass, — in  fact,  all  sorts  of  rubbish, — 
which  they  either  pocket  or  use  for  personal  ornament.  Many  show  a 
proclivity  to  automatic  movements,  analogous  to  those  observed  in 
idiocy,  such  as  anteroposterior  or  lateral  oscillations  of  the  body.  Occa- 
sionally these  movements  are  more  comj)licated,  taking  the  form  of 
grimaces  ;  gesticulations  with  the  fingers,  hands,  and  arms  ;  running  to 
and  fro,  running  in  a  circle,  whirling  round  on  the  heel,  etc.  A  con- 
siderable loss  of  sensibility  to  pain  is  generally  noticeable  in  secondary 
dements.     Hematoma  auris  is  common  among  them. 

It  is  customary  to  classify  secondary  dementia  into  two  groups,  be- 
speaking contrasting  syndromes — viz.,  apafhetic  and  agitated  dementia. 

Patients  with  apathetic  dementia  are  expressionless,  never  speak, 
crouch  or  He  about  the  floor  or  in  corners  in  tlie  most  negligent  attitudes, 
and  cover  their  heads  with  their  clothing. 

Patients  with  agitated  dementia  are  the  restless  ones  just  alluded  to, 
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and  such  cases  as  show  a  tendency  to  accesses  of  excitement  These 
outbreaks  are  doubtless  aroused  by  processes  going  on  within  the  organ- 
ism, since  they  occur  without  any  external  exciting  cause. 

Secondary  dementia  may  be  reganled  as  a  presentment  of  the  mind 
in  ruins.  Tlie  storm  has  swept  by  with  its  havoc  and  devastation. 
After  its  fury  has  been  spent,  a  certain  amount  of  placidity  remains. 
In  the  midst  of  this  calm  we  note  the  wreck  that  has  been  wrought 
Some  of  the  old  architectural  details  stand  out,  so  that  we  mav  still  ri»c- 
ognize  what  manner  of  mind  it  was.  There  are  residua,  too,  of  the 
destructive  agent  that  was  at  work,  trac(»s  that  indicate  the  character 
of  the  brain-storm  when  it  was  at  its  height. 

The  foregoing  are  the  main  outlines  of  secondary  dementia,  but,  as 
intimated  before,  there  an^  innumerable  gradations  of  mental  enfeeblenient 
in  these  cases.  A  large  part  of  the  work  done  in  and  about  asylums  is 
j)er formed  by  secondary  dements  in  whom  the  intellectual  decay  is  not 
extreme. 

Course  and  Prognosis. — The  course  of  secondary  dementia  is 
chronic.  Usually,  there  is  no  j)rogressive  increase  of  mental  enfeeble- 
ment,  rather  a  pause  after  a  time,  when  the  mind  reaches  a  certain 
plane  of  deterioration.  Here  the  process  beconu^s  stationary'.  The 
patient  lends  his  mindless,  vegetative  existence  for  years  and  years, 
sometimes  to  a  good  old  age,  because  in  the  asylum  he  live^  a  life  of 
perfect  regularity  as  to  foixl,  sleep,  and  exercise,  and  is  snugly  pro- 
tected from  the  viciasitudes  of  weather  and  of  the  daily  struggle  in  the 
outer  world. 

These  j)atients  never  recover.  Actual  tissue-alterations  were  made 
by  the  psychosis  which  swept  through  their  brains. 

Pathological  Anatomy. — Thickening  of  the  vascular  walls,  dis- 
tention of  the  perivascular  spaces,  destruction  of  ganglion-c^ells  and 
cortical  association  fibers,  and  some  narrowing  of  the  cortex — these  are 
the  main  postmortem  findings. 


SENILE  DEMENTIA. 

This  is  a  pn)gressive  mental  enfeeblenient  at  the  period  of  senile 
involution,  dej)eiulent  upon  organic  changes  in  the  brain  :  therefore,  a 
chnmic  organic^  psychosis. 

Etiolog[y. — Ilennlity  has  been  noted  in  some  fifty  j>er  cent,  of  the 
cases.  Males  and  femal(\s  suffer  alM)ut  e(jually.  The  disorder  rarely 
appears  before  tlie  sixtieth  year.  Mental  stress  and  physical  illness, 
together  with  the  senile  involution,  are  the  chief  etiological  factors.  In 
most  of  the  cases  arteriosclerosis  takes  j)art  in  the  causation  of  the 
disease,  inducing,  as  it  do(\s,  general  malnutrition  of  the  brain,  as  well 
as  frequent  local  degenenitions  of  small  or  large  extent. 

Symptomatology. — The  earliest  symptom  is  failure*  of  memory. 
The  most  recent  memories  disaj)|iear  first  in  a  sort  of  chronological 
onler.  After  a  time  the  patient  fails  to  recognize  any  of  his  surround- 
ings or  any  of  the  people  about  him.     He  converses  with  those  near 
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him,  and  miscalls  them,  as  if  they  were  old  friends  of  long  years  ago. 
He  lives  over  old  events  as  if  they  were  now  enacted.  Later  on  even 
these  old  memories  vanish  also.  With  failing  memory,  the  judgment- 
associations  perish.  The  patient  commits  many  breaches  of  decorum, 
and  later,  witli  the  degeneration  of  ethical  feelings  and  the  ascendancy 
of  coarser  instincts,  may  become  very  negligent,  indecent,  and  unclean 
in  habits;  may  pilfer  and  destroy  things;  may  exjwse  his  person,  mas- 
turbate, or  attempt  liberties  with  little  girls,  etc.  His  loss  of  judgment 
may  induce  him  to  foolishly  squander  his  money  and  properties. 

Illusi(ms  and  hallucinations  begin  to  manifest  themselves.  They  are 
usually  of  terrifying  character. 

Delusions  make  their  appearance.  These  are  nearly  always  perse- 
cutory in  nature,  and  arise  either  as  primary^  ideas  or  as  the  result  of 
depression  or  on  the  basis  of  hallucinations.  Next  to  delusions  of 
persecution  in  frequency,  we  observe  hypochondriacal  delusions,  with 
contents  modified  by  the  weak-mindedness  present.  Delusions  of  ap- 
pn^aching  poverty  are  quite  common. 

The  underlying  mood  is  often  melancholic ;  an  exalted  mood  is  ex- 
tremely rare.  Changeability  with  irritability  is  perhaps  the  most  usual 
affective  condition. 

The  behavior  of  these  patients  in  relation  to  night  is  noteworthy. 
Illusions,  hallucinations,  delusions,  and  emotional  states  all  become 
more  pronounced  at  night.  A  striking  feature,  too,  is  extreme  motor 
restlessness,  especially  at  night.  These  patients  try  to  get  up  from 
bed,  to  wander  alx)ut  the  house,  to  get  away  from  something  or  some- 
body. Sometimes  true  melancholic  anxious  states  c»ome  on  and  lead  to 
attempts  at  suicide. 

So  far  as  bodily  symptoms  are  concerned,  we  note  foremost  among 
them  a  general  senile  decrepitude,  to  which  are  added  senile  tremor  of 
the  hands,  and  often  various  stigmata  of  focal  lesions  in  the  brain 
(aphasic  and  pamphasic  attacks) ;  sometimes  hemiparesis,  monoplegia, 
hemiplegia,  etc.,  complicate  the  picture.  The  }>atients  often  complain 
of  severe  pains  all  over  the  body,  of  vertigo,  ringing  in  the  c^rs,  sparks 
before  the  eyes,  etc.  Often,  too,  there  is  noticeable  diminution  of  sen- 
sibility to  touch  and  pain  in  various  areas,  or  over  the  whole  body. 
Occasionally  an  especial  color  is  given  to  the  symptoms  described  by 
true  maniacal  or  melancholic  phases  appearing  in  the  course  of  the  dis- 
ease. 

Course  and  Prognosis. — Senile  dementia  develops  gradually  upon 
the  basis  of  senile  psycliic  degeneration,  and  lasts,  ordinarily,  from 
three  to  five  years,  sometimes  with  remissions  whi(4i  are  never  so  note- 
worthy as  the  remissions  of  paralytic  dementia.  In  rare  instances 
an  acute  course  is  taken,  the  disease  terminating  by  death  in  a  few 
months.  Paralytic  attacks  are  not  infrequently  observed  in  the  course 
of  the  malady,  giving  it  a  certain  analogy  to  }>aresis.  The  prognosis  is 
unfavorable,  as  the  disorder  is  incurable  and  progressive  to  a  fatal  end. 

Diagnosis. — ^The  most  important  indications  for  diagnosis  are 
defects  of  memory  and  judgment  and  acts  dependent  upon  loss  of 
ethical  feeling. 
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Pathological    Anatomy. — We    observe    at  autopsy  chiefly   the 
following  conditions  : 

1.  Ot*teophytic  dej)osit8  on  the  inner  surface  of  the  skull. 

2.  Pachymeningitis  iiseniorrhagica  interna   (more   frequently   even 
than  in  paralytic  dementia). 

8.  Ofrnquc  and  thickened  leptomeninges. 

4.  Incroa8(Hl  fluid,  sulnlural,  and  in  the  meshes  of  the  pia-arachnoid. 

5.  Distention  of  the  ventricles  with  serum,  and  granular  ependyma. 

6.  Extreme  narrowing  of  the  cortex,  with  gaping  sulci. 

7.  General  endarteritis  deformans  (often  with  foci  of  softening  and 
hemorrhage). 

8.  Wide-spread  degeneration  of  ganglion-cells  and  association  fibers. 
Treatment. — Many  cases  of  senile  dementia  can  be  treated  at  home. 

It  is  only  when  tendencies  to  suicide,  sexual  immoralities,  waste  of 
projwrty,  and  great  idcnmiotor  excitement  are  exhibited  that  commitment 
is  necessary.  The  bnmiids  are  the  best  hypnotic  for  these  cases. 
Paraldehyd  is  extremely  useful,  too,  since  it  is  eflBcient  as  a  hypnotic 
and  does  not  injure  the  circulation  or  affect  the  digestive  apparatus.  In 
melancholic  phases  opium  acts  well.  Hyoscin  and  its  congeners  are 
not  to  be  recommended  because  of  their  depressing  action  on  the  heart 


PRIMARY  DEMENTIA. 
Synonyms. — Acute  dementia  ;  Acute  curable  dementia ;  Stupiditas. 

Definition. — Primary  dementia  is  an  acute  curable  psychosis  chamc- 
terizod  by  ideomotor  iniiibition  and  aj)atliy.  The  inliibition  of  thought 
may  attain  to  the  degree  of  complete  cessation  of  the  psycliic  functions, 
and  that  of  motion  to  complete  immobility. 

Etiology. — This  is  essentially  a  disorder  of  youth.  A  rare  disease 
in  itself,  it  is  chiefly  encountered  in  young  {persons  between  tlie  ages  of 
puberty  and  thirty  years.  Afler  thirty-five  it  is  extremely  infrequent 
A  neuropathic  constitution  is  found  in  some  sixty  per  cent,  of  the  cases. 
Any  mental  or  physical  stress  that  induces  exhaustion  of  the  nervous 
systcMU  may  act  as  an  exciting  cause*  of  j)rimar)'  dementia.  Fright,  con- 
cussion of  the  brain  from  trauma,  hemorrhages,  frequent  child-lx^ring, 
physical  and  mental  overwork  or  overexertion,  and  masturbation  have 
all  been  cited  as  etiological  factors. 

Symptomatology. — The  development  of  the  malady  is  gradual. 
At  first  there  is  difficult  concentraticm  of  the  thoughts  with  loss  of  in- 
terest in  ever}'thing  and  a  certain  restlessness.  The  patient  jierceive^s  a 
lack  of  energy  in  his  ideti -associations  ;  nothing  suggests  thoughts  to  him, 
and  he  begins  to  feel  a  sort  of  depressed  wonder  at  his  own  condition. 
ComplicatiHl  processes  of  thought  become  im|K)ssible,  and  even  the 
simplest  concrete  memory-pictures  are  difficult  of  recollection.  He  can 
not  recall  the  cx)untenances  of  his  friends,  the  position  of  the  furniture  in 
his  room,  the  situation  of  his  home,  the  events  of  the  pa*?t  or  of  yesterday. 
He  feels  his  head  empty  of  ideas.  Things  seem  to  grow  distant ;  voices 
sound  far  away.    The  senses  become  blunted  and  respond  at  first  slowly, 
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later  not  at  all,  to  stimuli.  The  patient  sinks  deeper  and  deeper  into 
a  dream-state.  His  face  becomes  expressionless,  his  eyes  staring  into 
vacancy.  He  makes  no  resjx)nse  to  questions.  He  i)ays  no  attention  to  his 
surroundings,  to  his  dress,  to  his  physical  needs.  He  grows  anesthetic 
and  analgesic.  The  cutaneous  reflexes  are  markedly  diminished.  The 
pupils  are  widely  dilated,  and  react  but  sluggishly.  Tlie  tendon-reflexes 
are  exaggerated.  There  are  no  delusions,  iiallucinations,  or  illusions,  as 
a  rule,  though  in  some  rare  instances  there  may  be  some  transient  mani- 
festation of  such  symptoms.  The  immobility  is  flaccid  in  character, 
only  seldom  presenting  any  indication  of  spastic  tension.  For  hours 
and  days  he  will  stand,  sit,  or  lie  in  one  place.  He  is  usually  speech- 
less, but  if  an  attempt  is  made  to  utter  an  interjection  or  plirase,  the 
voice  is  so  low  as  to  be  little  more  than  the  movem(»nt  of  tlie  muscles  of 
articulation.  The  pulse  is  small  and  weak,  the  heart-action  retarded, 
the  temperature  subnormal,  the  respiration  shallow. 

A  peculiar  feature  of  the  cimdition  is  the  occurrence  of  sudden  epi- 
sodic periods  of  excitement,  with  a  certain  amount  of  exaltation  lasting 
an  hour  or  two,  in  which  the  patient  runs  about,  sings,  dances,  and  talks 
incoherently. 

There  are  forms  of  primary  dementia  wiiich  are  more  or  less  compli- 
cated with  melancholia,  stuj)orous  paranoia,  and  neurasthenia. 

Course  and  Prognosis. — ^The  psychosis  lasts  from  a  few  montlis  to  a 
year  or  more,  and  about  three  in  five  gradually  recover.  Most  of  those 
who  recover  show  a  defect  of  memory  for  what  has  occurred.  Some 
cases  recover  incompletely,  and  some  undergo  an  imperceptible  tran- 
sition into  secondary  dementia. 

Diagnosis. — ^The  chief  difficulty  in  diagnosis  lies  in  the  differentia- 
tion of  apathetic  forms  of  melancholia  from  primary  dementia.  From 
the  expression,  attitude,  gestures,  and  sj)eech,  one  determines  the  exist- 
ence of  the  anxious  state  or  hallnci nations  which  lie  at  the  base  of 
melancholia  passiva  or  melancholia  attonita.  The  histc.iy  of  the 
patient  will  distinguish  congenital  or  acquired  idiocy  from  this  form 
of  insanity. 

Pathological  Anatomy. — No  physical  basis  has  been  established 
for  this  disease.     It  is  regarded  as  a  purely  functional  psychosis. 

Treatment. — Mild  cases  may  be  treated  at  home  under  propitious 
conditions.  At  the  same  time,  most  of  these  patients  are  better  off*  in 
asylums,  where  the  discipline,  regular  life,  and  expert  care  favor  speedy 
recovery.  Rest  in  bed  and  overfeeding  are  requisite  at  first.  Regular 
hydrothera|)eutic  measures  are  of  value  (at  first  short  warm  baths,  later 
on  showers  and  spinal  douche).  Medicines  are  of  no  especial  value 
except  in  the  episodic  periods  of  excitement,  when  the  broniids  may  be 
employed,  together  with  hot  wet-packs. 
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CHAPTER  XL 
PARALYTIC  DEMEPnriA. 

Synonyms. — Dementia  paralytica ;  Progressive  general  paralysis ;  General  paresis  ; 

General  paralysis  of  the  insane. 

Definition. — Paralytic  dementia,  as  its  name  implies,  is  a  disorder 
characterized  chiefly  by  progressive  enfeeblement  of  the  mind,  together 
with  a  pn)gressive  general  paralysis  of  the  whole  Ixnly.  It  is  essen- 
tially a  cortical  diseasi*,  but  its  symptomatology  is  frequently  modified 
by  spina!  comj)lic{itions.  The  })sycliic  symptoms,  in  addition  to  the 
characteristic  progressive  dem(»ntia,  jiresent  multiform  phases,  neu- 
rasthenic, hysterical,  iiypochondriacal,  melancholic,  maniacal,  circular, 
paranoiac,  etc.  An  eximnsive  phase  with  delusions  of  gnindeur  is  very 
common  at  one  j)erio(l  or  another  in  the  course  of  the  malady. 

Etiology. — Intellectual  overwork  or  strain,  working  on  a  founda- 
tion impaired  by  syphilis  or  alcoholism,  or  both,  may  be  said  to  be  tlie 
chief  cause  of  general  j)are.sis.  Here<lity,  undoubtedly,  plays  a  jwirt  in 
the  causation  of  this  form  of  mental  disorder,  though  |>eriuips  not  so 
great  as  in  other  classes  of  insanity.  The  r6le  of  hennlity  has  bei»n 
variously  computed  at  from  ten  to  forty  per  cent.  As  reganls  sex,  it  may 
be  stated  that  on  an  average,  among  all  classes  of  society,  twelve  times  as 
many  males  as  females  an*  aifecte<l — the  disproj)ortion  seems  to  be  less 
among  lower  orders  of  people.  The  age  of  onset  is  usually  during  the 
fourth  or  fifth  decad,  besjR'aking  in  genenU  the  climacteric  jKTifxl  of 
human  life.  But  general  j>aralysis  may  be  (MieountenKl  at  almost  any 
age.  Some  fifty  eases  have  been  reeord(Kl  as  oeeurring  in  children. 
Occasionally  late  cases  are  met  with  after  the  age  of  sixty.  It  is  a 
common  (lis(»ase  in  the  great  centers  of  civilization,  where  the  intellec- 
tual stresses  ar(»  most  severe,  and  is  (•omj)aratively  rare  among  lower 
races.  For  instance,  it  is  almost  never  observed  among  the  native 
Egyptians.^  The  disease  is  more  frecpient  among  men  of  ability  in 
professional  or  business  lift*  than  among  the  ignorant  and  uncultured. 

As  regjirds  the  position  of  syphilis  as  an  etiological  factor,  it  may  l)e 
sjiid  that  a  certain  history  of  syphilis  is  obtainable  in  at  least  fifty  j)er 
cent,  of  the  eases,  and  it  is  probable  that  the  true  relation  is  considera- 
bly larger.  Several  yeai*s  ago,  in  a  study  of  this  subject,^  I  examined 
the  contributions  of  no  fewer  than  seventy  authors  to  the  elucidation  of 
this  problem.  There  was  wide  divergence  in  the  statistics  presente<l ; 
but  from  my  examination  of  all  these  figun^s,  it  is  fair  to  assume  that 
between  sixty  and  severity  j)er  cent,  of  all  eases  of  general  paralysis 
are  ])robably  syj)hilitic. 

By  a  comparison  of  statistics  of  the  relation  of  syphilis  to  all  other 

^'*The  Inssine  in  Eg.vpt,"  by  the  author,  *' Med.  Reconl,"  1892. 

2  "The  Relation  of  Syphilis  to Geneml  Paresis/'  "Medical  Record,"  Dec.  9, 1893. 
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forms  of  insanity,  which  I  have  estimated  to  be  from  six  to  ten  per 
cent.,  we  have  the  further  fact  that  syphilis  is  seven  to  ten  times  as  fre- 
quent in  dementia  paralytica  as  in  insanity  in  general. 

The  fact  is  thus  established  beyond  dispute  that  syphilis  is  a  striking 
etiological  factor  in  general  jmresis,  but  that  thirty  to  forty  per  cent, 
of  the  cases  are  not  syphilitic.  It  is,  therefore,  an  important,  but  not 
exclusive,  etiological  factor. 

A  much  more  difficult  problem  is  to  determine  the  exact  nature  of 
the  relationship  between  syphilis  and  general  paresis.  Is  it  a  direct 
caase,  or  merely  a  contributing  agent?  Is  it  in  syphilitic  cases  a  post- 
syphilitic affection,  or  is  foregone  syphilis  men^ly  a  predisposing  factor? 
The  problem  may  be  examined  from  several  standpoints.  In  the  first 
place,  we  have  the  rather  remarkable  statistics  of  I^ewin  of  20,000 
cases  of  syphilis,  one  per  cent,  of  which  became  insane,  and  in  which 
not  a  single  case  of  g(»neral  paresis  developed.  Then  we  have  the 
further  fact,  to  which  I  have  already  alluded,  that  among  the  native 
Egyptians,  where  syphilis  is  one  of  the  most  wide-spread  of  disorders, 
scarcely  a  case  of  general  paresis  has  been  reported  ;  and  in  the  asylums 
at  Cairo,  which  I  visiteil  a  few  years  ago,  not  one  such  case  was  to  be 
found.  It  is  significant,  by  the  way,  that  alcoholism  is  seldom  or  never 
observeil  amimg  them,  the  drinking  of  spirituous  liquors  being  inter- 
dicted by  the  Koran.  Such  facts  as  these  it  is  imjK^ssible  to  reconcile 
with  a  hypothesis  ascribing  to  syphilis  the  direct  causation  of  paralytic 
dementia. 

Again,  from  the  pathological  standpoint,  it  is  well  known  that  the 
direct  invasion  of  the  brain  by  syphilis  is  characterized  by  changes  in 
the  blood-vessels  (endarteritis  obliterans),  by  the  formation  of  gimi- 
mata,  or  by  diffuse  meningeal  infiltration  (specific  leptomeningitis  or 
meningo-encephalitis).  The  first  and  third  of  tliese  processes  are  most 
frequent  in  and  about  the  base  of  the  brain.  The  second  is  more  com- 
mon in  cortical  Regions.  On  the  other  hand,  in  general  paralysis  we 
have  a  chronic  meningitis  of  the  convexity  with  atrophy  of  the  cortex, 
and  the  processes  in  this  disease  and  in  syphilis  are  quite  distinct, 
although  there  are  cases  in  which  a  syphilitic  meningo-encephalitis  may 
closely  simulate  symptomatically  dementia  paralytica.  The  pathological 
processes  are  different. 

There  are  some  who  assume  that  tabes  and  general  paresis  are  fre- 
quently associated,  and  that  tabes,  l>eing  so  decidedly  a  syphilitic  disease 
(ninety  per  cent.),  general  paresis  must,  in  consequence,  originate  from 
syphilis.  The  first  part  of  this  assumption  is,  however,  not  true ;  and 
if  it  were,  there  is  a  singular  lack  of  correspondence  between  the  j)er- 
centages  of  syphilis  in  the  etiological  statistics  of  the  two  diseases.  The 
conclusions  reached  by  the  writer  in  the  study  just  referred  to  are  as 
follows : 

1.  A  history  of  syphilis  is  found  in  sixty  to  seventy  per  cent,  of 
cases  of  general  paralysis  of  the  insane. 

2.  The  fact  must  not  be  lost  sight  of  that  in  thirty  to  forty  per  cent, 
of  these  cases  no  history  of  syphilis,  congenital  or  acquired,  is  to  be 
found. 
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3.  Antecedent  syphilis  is  seven  to  ten  times  more  frequent  in  general 
paralysis  than  in  other  forms  of  insanity. 

4.  Syphilis  is,  tlierefore,  to  l>e  looked  ui)on  as  a  frequent,  but  not 
constant,  factor  in  its  production. 

5.  But  paralytic  dementia  is  not  a  form  of  specific  disease,  not  a  late 
syphilitic  manifestation,  nor  is  it  a  form  of  degeneration  de[)ending  U{)on 
the  syphilitic  poison  for  its  origin. 

6.  The  relationship  of  syphilis  to  general  paresis  lies  in  the  facts 
that  it  is  a  wide-spread  disorder  in  all  communities,  that  it  weakens  the 
constitution  and  vitiates  the  blood  in  many  whom  it  infects,  and  that 
the  system  is  thus  prepared  in  many  cases  for  the  direct  ojxjration  of  the 
final  etiological  factors  of  general  paresis — viz.,  alcoholism,  excessive 
vonery,  heredity,  and  mentid  overstrain  and  excitement. 

Alcohol  would  seem  to  be  a  factor  in  some  twenty  per  cent,  of  par- 
etics. Other  toxic  iigeuts  (lead,  tobacco,  rheumatism,  etc.)  are  also  be- 
lieved to  take  a  part  at  times  in  the  etiology.  Trauma  has  often  been 
mentioned  tts  an  occasional  cause  of  paresis,  but  there  is  no  well-authen- 
ticated instance*  in  literature  of  such  etiology,  and  until  better  evidence 
is  offered  we  must  doubt  the  sufficiency  of  this  factor. 

In  most  cases,  as  already  intimated,  several  of  the  causes  named  are 
associated  in  the  production  of  the  disease. 

Symptomatology. — The  dist^ase  is  best  studied  in  its  three  stages 
— the  prodromal  pericxl,  the  established  disorder  (which  may  be  exalted, 
depressed,  or  hallucinatory),  and  the  terminal  period  of  dementia. 

Prodromal  Period. — General  paresis  is  one  of  the  most  insidious 
forms  of  insanity  as  reganls  its  gradual,  almost  unnoticeable  onset. 
Very  often  this  early  stage  presents  symptoms  which  lead  to  its  IxMug 
mistaken  for  neurasthenia.  Indeed,  the  earliest  symptoms  may  be 
neurasthenic  in  character,  or  even  a  combination  of  hysteria  with  neu- 
rasthenia. Sleeplessness,  tremor,  irritability  of  mcKxl,  hypochondriacal 
depression,  dull  headache,  ophthalmic  migraine,  j>ains  in  various  parts 
of  the  body,  genend  malaise,  loss  of  aj)j>etite,  ami  digestive  disonlers — 
these  are  the  manifestations  which  may  be  readily  misinterpreted  as 
purely  of  functional  nature.  It  is  only  when  other  symj)toms  in  ad- 
dition to  thes(»  are  presented  that  a  susj>icion  of  a  more  serious  malady 
may  be  entertained  or  the  diagnosis  actually  established.  These  symj)- 
toms  are,  cm  the  mental  side  :  little  faults  of  memory  ;  errors  in  s]M»i»ch  or 
writing ;  the  misuse  of  words ;  the  leaving  out  of  letters,  syllables,  or 
words,  or  their  rtiduplication  in  writing ;  growing  indifference  to  the 
higher  sentiments ;  loss  of  the  criticral  faculty  ;  small  laj)ses  in  the  pro- 
j)rieties,  and  failure  of  interest  in  the  more  iini)ortant  affairs  of  life.  As 
these  mentiU  features  become  more  and  more  pronounct»d,  the  jiatient 
loses  and  mislays  things,  makes  mistakes  in  money  matters,  errs  in  ap- 
pointments, (fonfiises  j)ersons  and  objects,  forgets  his  way,  l)ecomes 
easily  angered,  markedly  offends  the  pn)prieties,  shows  extra vagjince  in 
the  use  of  money,  evinces  distinct  loss  of  the  ethical  feelings,  exhibits 
proeliviti(»s  to  sexual  and  alcoholic  excess,  and  becomes  negligent  of  his 
dress. 

In  the  earlier  period  the  patient,  like  any  neurasthenic,  has  a  dis- 
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tmot  coDsuiuusness  of  his  own  illucss  aud  observes  lik  syniptonis.  But 
with  the  progress  of  the  malady — utid  it  is  in  this  tliat  we  titid  an  iiii- 
[Mirtant  contrast  to  the  course  of  neurasthenia — he  loses  that  sense  of 
Ix'ing  ill,  takes  no  further  notice  of  his  own  symptoms.  On  the  physical 
side  there  lire  a  utiniber  of  signilicaut  marks  wliich  are  helpful  in  mak- 
ing an  curly  diagnosis :  defective  iDuer\'ation  of  one  side  of  the  face, 
causing  a  slight  paralysis  ;  transitory  ocular  palsies,  diminished  tjcnsibility 
to  pain,  Ai^ll-ltobertson  pupils;  dirainish«l,  lost,  or  exaggerated 
tendon-reflexes ;  a  dark,  j>ale,  greasy  completion  ;  lack  of  facial  expres- 
sion; jerky  tremor  of  the  facioliugual  Tniis<:lefi  at  the  beginning  of 
voluntary  movemcot;  slight  difficulties  of  articulation;  rushings  of 
blood  Ut  the  head,  and  attacks  of  syncope  or  of  mild  or  scvei'e  epilepti- 
form convulsions.  A  number  of  other  early  symptoms  Iiavc  been 
dertcribed  by  various  authors  to  which  some  value  attaches :  loss  of 
memory  of  localization  of  tactile  sensations  (Ziehen) ;  loss  of  the 
crcmiistcric  reflex ;  testicular  insensibility  ;  [leculiar  respiration,  with 
short  inspirations,  followed  from  time  to  time  by  prolonged  dghing 
expirations  (R^is) ;  gastric  and  vesical  crises  (Hurd) ;  calcification  of 
the  sternum,  witli  incurvation  of  the  xi|ihoid  appendix  and  consequent 
interfcR'nce  wiili  tlioracu-  lirvailiin^r  (  KiV"'")- 

Period  of  Establishment  of  the  Disease. — When  the  disorder  is 
fully  l■stllllli^h^■il  iit'ttT  ii  prmlioiiuil  iicriud  wliich  may  range  over  months 
or  years,  it  is  miirkcd  by  botli  jiiiysical  and  meiitid  symptoms  wliich  are 
usually  characteristic : 

Chief  Physical  Symptoms. — (1)  Peculiar  articulation  and  writ- 
ing— the  "paretic  speech"  and  " paretic  writing "  ;  (2)  tremor;  (3) 
pupillary  disonlers  ;  (4)  lost  or  exaggerated  tendon-reflexes  ;  (5)  mus- 
cular weakness  ;  (6)  apoplectiform  and  epileptiform  crises ;  (7)  emacia- 
tion ;  (8)  trophic  disorders. 

Mental  Bymptoma. — (1)  Failure  of  memory  for  both  recent  and 
old  events ;  (2)  diminishing  number  of  concrete,  abstract,  special  and 
general  ideas  ;  (.1)  wealicning  of  Judgment ;  (4)  Ws  of  sense  of  time 
and  pkee  (lack  of  orientation);  (ij)  delusions  (marked  by  enormous 
exaggeration,  whether  exalted  or  depressed) ;  (G)  hallucinations  and  illu- 
sions; (7)  emotional  irritability;  (8)  exalted,  sometimes  depressed, 
mood  ;  (!))  loss  of  etliical  and  esthetic  feeling. 

We  witi  now  examine  these  symptoms  somewhat  in  detail. 

The  paretic  speech  is  so  characteristic  that,  heard  a  few  times,  it  is 
always  remembered ;  yet  it  is  difficult  to  descrilw.  There  are  shades 
of  difi'erence  in  various  individuals,  so  that  authors  qualify  the  disorder 
of  speech  as  drawling,  stammering,  hesitating,  scanning,  spasmodic, 
ataxic,  and  so  on.  It  has  some  resemblance  to  the  sjieech  of  a  drunken 
man.  Doubtless  the  main  scat  of  the  lesion  atfeeting  the  sfieet^h  of  the 
paretic  is  in  the  cortical  motor  speech-center,  but  sometimes  the  lesion 
is  probably  in  the  bulbar  centers  connected  with  the  elaboration  of  the 
motor  impulses  requisite  to  articulation.  The  jerky  tremor  or  ataxia 
of  the  s|jeech- muscles,  together  witli  incoordinated  impulses  from  the 
cortical  motor  speech-center,  is  rcsjionsible  for  the  (leeuliarities  in 
speech.     Labials  and  certain  consonants  are  the  most  difficult  for  the 


734  MENTAL  DISEASES. 

paretic  to  enunciate,  and  the  typical  speech  is  shown  in  the  attempt  to 
pronounce  such  words  or  phrases  as  "  electricity,"  "  artillery  and  cav- 
alry brigade,"  "  immovability,"  etc.,  in  which  the  consonants  may  be 
left  out,  drawltKl  over,  misplaced,  or  even  reduplicated  thus  :  "  elcc- 
tericity,"  "  artillililery,"  "  bigrade,"  "  immobilty."  As  the  disease 
advances,  the  words  are  run  more  and  more  together,  until  finally  the 
speech  is  utterly  incomprehensible. 

The  handwriting  of  the  patient  is  of  e(|ual,  and  in  the  earliest 
stages  even  of  greater,  importance.  Lapses  of  words,  repetitions  of 
words  or  even  sentences,  and  esjK^cially  elisions  and  reduplications  of 
letters  or  syllables  are  extremely  significant. 

The  tremor  in  jmretics  aifects  all  parts  of  the  body,  but  is  es|)ecially 
noteworthy  in  the  face  and  tongue.  In  the  tongue  it  often  takes  on  a 
fine,  fibrillary  character.  It  is  very  rare  in  even  prcmounced  neuras- 
thenic conditions  to  observe  tremor  of  the  facial  muscles.  Still  we  do 
meet  with  it  at  times,  and  the  distinction  that  I  would  draw  between 
the  facial  tremor  of  profound  neurasthenia  and  that  of  paresis  is  that 
in  the  latter  disorder  there  is  a  peculiar  jerkiness  and  ataxia  in  the 
tremor,  esj)ecially  at  the  beginning  of  a  voluntary  movement  Thus,  in 
asking  the  paretic  to  wrinkle  his  forehead,  an  ataxic  tremor  will  be  set 
up  in  the  occipitofrontal  is.  In  snarling  up  the  nose,  it  is  ol)6erved  in 
the  small  muscles  about  the  cheek  and  nose.  In  showing  the  teeth,  the 
ataxic  tremor  becomes  marked  in  the  levators  of  the  lip.  In  protrud- 
ing the  tongue,  there  is  a  rapid,  jerky  tremor  at  the  beginning  of  the 
movement. 

As  rogjirds  the  puj)ils,  the  most  imj)ortant  sign  is  absence  of  the 
reflex  to  light.  N(\\t  in  order  (H)mes  extreme  miosis  (pin-hole  pupils), 
and  iK^xt  in  importance  a  variable  iiieciuality  (one  pupil  being  larger  at 
one  time  and  the  other  at  another  time).  Irregularity  of  outline  of 
either  or  both  pupils  is  significiint.  Simple  ine(iuality  of  the  pupils  is 
less  distinctive  because  met  with  in  other  forms  of  insanity,  and  occa- 
sionally in  normal  persons.  Marked  mydriasis  is  very  common  in  the 
latest  stage  of  the  diseiuse. 

In  tal)i(5  forms  of  the  disorder  the  knee-jerks  are  diminished  or  lost. 
In  all  other  forms  the  tendon-reflexes  are  apt  to  be  enormously  exag- 
genited,  so  that  we  get  not  only  extreme  knee-jerks,  but  (luadriceps 
clonus,  ankle-(;loinis,  jaw-jerk,  jaw-clonus,  and  extreme  wrist-  and  ell)ow- 
j(»rks.  With  this  spastic  condition  we  observe  also  considerable  rigidity 
of  the  nnis{»Ies,  with  a  tendency  in  the  latt»st  stage  to  marked  contrac- 
tures. Often  in  tabic  forms,  when  the  knee-jerks  are  at  first  h)st,  they 
become  finally  exaggerated.  Hence,  while  the  term  tabic  is  often  used 
to  deserilx'  a  form  of  paresis  in  which  we  have  lost  or  diminished  knee- 
j(»rks,  together  with  Argyll-Robertson  pupils,  this  is  simply  a  descriptive 
designation,  and  does  not  necessarily  imply  that  we  have  a  combination 
of  locomotor  atiixia  with  paresis. 

As  ))reviously  stat(Hl,  one  of  the  chief  symptoms  of  paralytic  de- 
nuMitia  is  a  progressive  weakening  of  the  muscles  in  general  of  the 
whol(»  IxkIv.  It  is  rather  an  enfeeblement  than  a  paralysis.  It  is 
manifested  mainly  by  localized  pareses  in  various  muscles  or  groups  of 
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muscles.  These  are  often  noted  as  early  symptoms — for  instance,  in  the 
eves  and  tace.  In  fullv  one-half  of  the  cases  wo  observe,  at  one  time 
or  another,  weakness  of  some  of  the  ocular  muscles,  not  infrequently 
giving  rise  to  diplopia  or  ptosis,  rarely  nystagmus.  A  certain  amount 
of  ptosis  is  often  seen,  and  the  overaction  of  the  occipitofrontalis  in 
coiLsequence  forms  a  striking  picture  in  many  cases.  One-sided  paresis 
of  the  forehead  muscle,  orbicularis  i)ali>ebrarum,  or  lower  face  is  rather 
eonmion.  The  muscles  about  the  mouth  are  particularly  often  involved, 
so  that  marked  inequality  of  the  nasolabial  fold  and  of  all  of  the  oral 
movements  is  encountereil.  The  speech  has  frequently  a  nasal  tone 
fn)m  one-sided  or  double  palate  paralysis.  Deviation  of  the  tongue  is 
common.  The  general  strength  of  the  extremities,  as  measured  by  dyna- 
mometers, is  diminished,  sometimes  on  one  side  more  than  on  the  other, 
presenting  the  picture  of  a  hemiparesis.  The  want  of  equal  innervation 
is  sometimes  indicated  by  the  attitude  of  the  patient,  the  inclination  of 
the  l)ody  to  one  side  or  another,  backward  or  forward,  sinking  of  the 
head  on  the  breast,  etc.  Weakness  in  the  nuiscles  of  deglutition  leads  to 
difficulty  in  swallowing.  The  peculiarity  of  most  of  these  paralytic  phe- 
nomena is,  in  the  first  place,  their  mildness  of  degree,  and,  in  the  second, 
their  frequently  transitory  character  (the  weakness  may  be  first  on  one 
side  of  the  face,  then  on  the  other,  now  about  one  eye,  now  in  an  ex- 
tremity, etc.). 

Nearly  every  case  of  general  paresis  exhibits,  at  some  time  in  its 
course,  convulsive  or  apoplectiform  seizures.  Usually  these  critical 
episodes  occur  at  the  height  of  the  disorder  or  in  its  final  stages,  but 
occasionally  they  are  among  the  very  earliest  symptoms.  For  instance, 
one  case  that  came  under  my  observation  began  with  a  transitory  hemi- 
plegia following  an  apoplectiform  attack.  Up  to  the  day  before  this 
seizure  he  had  performed  his  difficult  duties  as  an  accountant  in  a  large 
railroad  organization  to  the  j)erfect  satisfaction  of  his  superiors,  and 
none  of  his  family  had  observed  any  indication  of  prodromal  symptoms. 
He  died  as  a  typical  paretic  a  year  later.  Another  case,  much  the  same 
in  many  ways,  began  with  general  epileptiform  convulsions  extending 
over  twenty-four  hours.  The  attacks  may  appear  in  the  form  of  syn- 
cope, or  coma,  or  aphasia.  A  petMiIiarity  of  all  of  these  crises  is  their 
transient  character,  and  as  even  in  cases  terminating  fatally  in  such 
attacks  often  no  lesion  has  l)een  found,  their  pathogeny  has  been 
ascribed  to  congestive  conditions  or  to  circums<'ribed  edemata  in  various 
areas  of  the  brain.  As  a  nile,  mental  failure  becomes  more  apparent 
after  these  crises. 

Rapid  emaciation  is  usual  after  the  disorder  has  actually  set  in, — that 
is,  at  the  termination  of  the  prodromal  period, — but  later  on,  after  the 
climax  has  been  reached  and  dementia  becomes  more  apiiarent,  patients 
often  gain  largely  in  flesh. 

Among  the  trophic  disorders  we  note  especially  bed-sores,  which 
appertain  mostly  to  the  terminal  condition.  In  some  of  the  cases  a  true 
trophoneurosis  is  the  cause,  and  in  others  weakene<l  peripheral  circula- 
tion and  uncleanliness.  A  striking  fnigility  of  the  bones  is  common  in 
general  paresis,  which  accounts  for  numerous  accidents  in  asylums,  such 
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as  fructurt'd  of  the  ribs  and  utiier  boucx,  exploited  so  often  in  the  new»- 
pupcrs  as  due  to  the  assaults  of  uttenilants.  I  have  known  a  maniacal 
paretic  to  break  all  of  the  small  bones  of  his  hand  by  pounding  on  a 
duor.  Hematoma  of  the  ear  is  very  frequent  in  paralytic  denientiu, 
and  this  must  be  ascribed  to  trophic  changes  in  the  vascular  walli^,  per- 
mitting some  trivial  tmuma  to  cause  a  rupture  in  the  vessels  of  the  peri- 
chondrium. The  hair  frequently  becomes  rapidly  gray  in  paresis,  and 
this,  too,  is  doubtless  a  trophic  symptom. 

Aiut>n^  other  physical  symptoms  (Htuislonally  met  with  are  to  be 
mentioned  chant's  of  tem)>erature,  alludetl  to  in  the  ehapteron  General 
Sympttnuutoliigj',  int<.'rniittout  albuminuria,  pro^wptonuria,  glycosuria, 
occtonuria,  |H)lyuria,  impotence,  and  vesical  and  rectal  weakness.  Gly- 
cosuria is  sometimes  iin  early  symptom. 

As  regards  mental  symptoms,  the  gradual  and  progreseive  failure  of 
memory,  an<],  as  a  consequence,  tlie  progressive  depletion  of  the  store 
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of  memory-pictures,  ideas,  idea-associations,  and  judgment-associations, 
are  tlie  most  noteworthy  featuri>s  of  the  disease.  The  most  complicated 
con<»'ptions,  us  well  as  those  acquire*!  latest,  are  the  first  to  disaip[)ear. 
Abstract  ideas,  owing  to  their  eiitn|ilexity,  are  the  earliest  to  go.  The 
{uitieiit  lo.-M's  his  memory  for  dates,  ttir  the  events  of  to-day  ami  yest*;r- 
day,  and  finds  diftieulty  in  remembering  his  iip]K>intmeuts  and  duties. 
A  very  wirly  Inssof  the  power  uf  mental  computation  is  notable.  With  the 
pn^rcss  of'  the  malaily,  oven  the  older  memories  ami  concrete  idcjis 
vanish  by  (iegrees.  The  jtatient  comes  to  have  no  knowledge  of  time, 
the  pl:ie<^  where  he  is,  or  of  tiie  friends  who  surround  liim.  The  loss 
of  the  faculty  of  iudgnieut  is  evident  at  an  early  (RTiod  in  his  failing 
okserviition  and  comprelicnsion  of  his  own  symptoms.  Onlinarily 
there  is  a  retjirdution  of  the  How  of  ideas,  jtarticularly  marke^l  in  the 
melaiichi)li<'  typ'  of  the  disease.  In  the  exalted  tyjie  there  is  an  aceel- 
onitioii  of  tlic  flow  of  thought,  which  is  given  a  special  color  by  the 
mental  enfccblenient. 
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There  are  cases  which  run  tlieir  course  without  delusions,  the  syni|>- 
toms  then  l)eing  merely  the  progressive  dementia  with  advancing  physi- 
cal debility.  But  in  a  considerable  proportion  of  paretics  dehisions 
art*  manifested,  usually  of  gmndiose  diameter,  associated  with  more  or 
less  idtH>motor  excitement  (sometimes  approaching  the  maniacal  ccmdi- 
tion),  and  occasionally  of  nu»lancholy  cliaracter.  The  grandiose  ideas 
of  male  patients  are  concerned  with  wealth,  power,  glory,  size,  strength, 
position,  j)ossessions,  and  of  female  |>atients  with  dress,  finery,  jewels, 
and  childnni.  At  an  early  j)eri(Kl  these  grandiose  ideas  are  not  to  be 
distinguished  from  the  similar  fancies  of  many  cases  of  ordinary  acute 
mania.  But  when  the  judgment  becomes  weakened,  as  it  inevitably 
docs,  a  peculiarly  distinctive  character  is  given  to  the  paretic's  delu- 
sions. The  grandiose  delusions  take  a  magnitude,  an  enormity,  a  stu- 
pendousness  not  observed  in  any  other  form  of  insanity.  Wealth  is 
counted  in  decillions  of  worldfuls  of  gold.  The  patient  is  czar,  king, 
president,  queen,  God,  at  the  same  time.  His  penis  is  a  mile  long, 
his  testicles  large  diamonds.  He  will  bring  the  Pacific  Ocean  over 
the  Andes  to  make  the  largest  waterfall  in  the  world.  He  will 
move  the  asylum  buildings  on  a  road  of  gold  to  Washington.  He 
has  thousands  of  wives,  every  one  of  whom  bears  two  hundred  children 
nightly.  He  bestows  on  his  physicians  and  nurses  n)yal  orders,  duke- 
doms, writes  them  checks  for  enormous  sums  of  money,  etc.  When 
the  mood  of  the  patient  is  hypochondriacal  or  melancholic,  the  delu- 
sions retain  the  same  element  of  enormitj'  despite  their  unhappy 
contents.  He  states  that  he  is  impoverished  by  having  lost  billions  of 
dollars ;  he  is  committed  to  prison  for  thousands  of  years ;  he  weeps 
because  he  can  not  do  his  duty  to  the  nations  which  he  governs ;  there 
is  some  horrible  condition  of  his  bowels  which  requires  the  most  awful 
of  operations,  etc. 

There  are  some  cases  of  general  paresis  which  exhibit  alternating 
phases  of  melancholic  depression  and  ambitious  exaltation,  and  these  are 
described  as  paralytic  dementia  of  circular  type. 

Hallucinations  and  illusions  are  frequently  observed  in  general 
paresis.  They  have  more  or  less  relation  to  the  c*ondition  of  exaltation 
or  depression  present  and  to  the  delusions  manifested.  Auditor}'  hallu- 
cinations are  the  most  common.  They  are  noted  even  in  the  early 
periods  of  the  disease,  but  are  generally  a  part  of  the  maximum  pericxl. 
They  are  absent  in  the  final  stage. 

Emotional  irritability  and  changeability  are  generally  evident.  The 
patient  laughs  or  weeps  easily,  and  is  often  readily  ang(ired. 

The  excesses,  sexual  and  alcoholic,  lapses  of  propriety,  etc.,  are  sig- 
nificant of  loss  of  esthetic  and  ethical  sensibility.  He  indulges  him- 
self freely  and  without  morality  (though  previously  moral),  drinks  im- 
moderately, steals,  and  squanders  his  own  and  others'  property.  As 
his  character  sinks  lower  and  lower  he  commits  all  sorts  of  shameless 
ofienses  against  decency. 

Before  jmssing  on  to  the  final  stage,  we  not  infrequently  encounter, 
in  the  course  of  the  disorder,  peculiar  interludes  of  recession  of  all  of 
the  symptoms.     These  are  known  as  remissions.     Remissions  last  from 
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several  week))  to  several  mmitlis,  aa  n  rulo,  occasionally  fur  a  year  or 
mure.  Very  strikiiijr  ut  tinieni  m  the  remarkable  im|)n)veiiiciil  to  l>e 
observed  iti  a  remission.  Tliis  may  attain  to  u  degree  making  it  almost 
inijMMsiblc  to  liiscover  any  vestige  t)f  deviation  from  the  patient's  normal 
mental  liealtli.  The  extrat>rdiiian-  delusions  disiipiKiar,  tlie  maniacal  or 
melancholic  uioikI  vanishes,  tlie  symptoms  of  confnsion  and  foif^'tfulnesa 
juLss  nway,  and  noteworthy  iiitelleetnal  lat^imie  are  filled  again.  The 
patient  may  ivtiirn  to  his  affairs.  It  is  very  rarely  that  marked  physi- 
cal stigmata  of  the  <lisorder  diminish  and  give  place  to  normal  con- 
ditions. Atter  a  time  the  old  symptoms  of  the  dread  malady  reassert 
themselves  an<l  its  iiital  progress  is  n-ln-giin. 

Terminal  Period, — As  already  intimat^Hl,  there  are  crises  in  which 
there  is  merely  a  ))rogres8ive  en- 
feehlcment  of  mind  and  paresis  of 
Ixxiy  from  iH'ginning  to  end,  with 
none  ()f  tile  excited  or  depressed 
conditions,  delusions,  hallucinations, 
romission.s,  etc., just  described  ;case8 
which  pass  hy  gradual  stages  from 
tlie  prodromal  into  the  terminal 
(leriotl.  In  tlie  main,  however,  we 
liave  most  of  these  other  nmnifcsta- 
tions  intcr))olated.  The  iinal  stage 
is  often  ushered  in  by  tlie  convul- 
sive or  apoplectiform  seizures.  This 
is  the  stage  of  more  or  less  com- 
jilete  dementia.  We  may  still  note 
the  remains  of  old  grandiose  or 
hyiHH'hondriacal  delusions  in  the 
S("arcely  eompreheiisihle  niiimldings 
of  the  ])areti(!  dement,  but  usually 
the  mind  becomes  com]»letely  vacu- 
ous ;  the  jiatient  s|>ecchless,  filthy 
in  his  liahiLs,  Iiedridden,  and  more 
helpless  than  an  infant.  He  lies  in 
Iwd,  either  motionless  or  restlessly 
moving  his  limbs  and  grinding  hia 
teeth.  He  can  scarcely  swallow  his  ibtwi,  and  often  requires  to  l»e  ftid 
to  (irevent  strangling.  He  wets  and  soils  himself,  an<l  l)ed-sores  and 
coiitra(!tnn-s  doveloj).  Finally,  death  by  iiihalation-j)nenmonia,  septi- 
cemia (from  the  iKKl-sores),  cystiti.i,  marusmus,  intestinal  catarrh,  or  ex- 
hau.ition  ,<t<'ps  in  to  draw  the  curtain  cm  the  distressing  picture.  Not  a 
ftw  die  at  an  earlier  |>eriod  in  an  epileptiform  or  apoplectiform  crisis. 

Duration  and  Prognosis. — Fanilytic  dementia  mns  its  course  in 
thret;  to  fiv<'  years,  on  an  average.  There  are  more  crises  which  termi- 
nate tinder  three  years  than  over  five,  but  eases  lasting  live  years  are 
not  infrequent.  A  ilumticm  of  ten  years  is  among  the  greatest 
rarities. 

The  prognosis  is  pHK^tically  always  death  within  a  short  term  of 


Fig.  279,— A  nowd  nclor  wlin  iw 
or  p4n»li>.    Talieii  Ui  r.h»w  IIh<  tii 

fBM  (lu«ii"l  lir  I"-  Aliiood). 
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years.  The  author  has  never  known  personally  of  a  ease  reeovering. 
In  our  whole  literature  there  are,  according  to  Ziehen,  but  a  dozen 
eases  of  recovery  on  record.  It  is  probably  questionable  if  even  these 
were  genuine  cases  of  paresis,  since  an  error  in  diagnosis  is  not  at  all 
uncommon. 

Diagnosis. — The  chief  disorders  which  may  be  confused  with 
paralytic  dementia  during  the  various  stages  of  its  evolution  are 
neurasthenia,  alcoholism,  syphilis  of  the  central  nervous  system,  acute 
mania,  epileptic  dementia,  paranoia,  or  secondary  paranoia  with  delusions 
of  grandeur,  multiple  sclerosis,  and  mental  conditions  associated  with 
comm<m  organic  lesions  of  the  brain  (tumor,  hemorrhage,  embolism, 
thrombosis).  In  atypical  cases  the  diagnosis  is  often  difficult  and 
sometimes  even  imjK)Ssible. 

As  regards  neurasthenia,  it  is  only  in  the  prodromal  i>eriod  of  gen- 
eral paralysis  that  diiferentiation  may  be  difficult.  I  shall  attempt  to 
present  in  brief,  tabular  form  the  distinctive  diagnostic  {x>iuts  of  these 
two  conditions : 


General  Paresis  (Early  Period). 

Sluggish,  immobile,  irregular,  pin-hole, 
or  unequal  pupils. 

Diminished,  greatlv  exaggerated,  or  un- 
equal knee-jerks. 

Fibrillary  tremor  of  tongue ;  jerky, 
ataxic  tremor  of  fingers,  face, 
tongue,  occipitofrontalis. 

Elision  or  reduplication  of  letters,  syl- 
lables, or  words  in  writing. 

Sometim^  noticeable  characteristic  de- 
fects in  speech. 

Usually  little  or  no  notice  taken  by  the 
patient  of  his  syiuptoms. 

In  some  cases  a  feeling  of  cheerfulness 
and  well-being  out  of  proportion  to 
the  actual  disorder  present. 

In  many  cases  a  va^e,  hypochondriacal 
depression  with  tearfulness,  not 
referred  to  any  definite  physical 
cause. 

Actual  evidence  generally  found  of  fail- 
ing memory,  defect  of  intellectual 
process,  weakened  judgment,  and 
loss  of  esthetic  and  ethical  feeling. 

Occasionally  epileptiform  or  apoplecti- 
form crises. 

Verti^nous  attacks  and  transitory  apha- 
sia of  mild  degree. 


Neurasthenia. 
Large  and  rather  active  pupils  usually. 

Active  and  equal  tendon-reflexes. 

Tremor  fine  and  rapid  of  fingers  and 
eyelids,  not  jerky,  very  rarely  in- 
volving face,  almost  never  the 
tongue  and  forehead. 

Nothing  abnormal  in  the  writing. 

No  changes  in  enunciation. 

Patient  pays  marked  attention  to  his 

symptoms. 
Patient  apprehensive  and  alarmed  at 

any  symptoms  present. 

When  hypochondriacal,  patient's  atten- 
tion fixed  on  some  definite  morbid 
process  which  he  believes  to  be 
going  on  in  his  system. 

No  evidence  of  mental  decay  or  loss  of 
esthetic  and  ethical  feelmg. 

Nothing  of  this  kind  in  neurasthenia. 
Not  present  in  neurasthenia. 


In  chronic  alcoholism  we  may  have  presented  to  us  many  symptoms, 
such  as  tremor,  thick  speech,  mental  changes  and  defects,  epileptiform 
crises,  and,  where  rudimentary'  polyneuritis  is  present,  lost  knee-jerks, 
which  may  simulate  the  syndmme  of  paralytic  dementia.  The  resem- 
blance is  sometimes  remarkably  close.  The  chief  differential  point  is 
the  great  improvement  and  often  recovery  which  take  place  in  alco- 
holic mental  disorder  on  withdrawal  of  the  alcohol.     With  abstinence 
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the  speech  becomes  normal,  the  tremor  grows  less  or  disappears,  the 
knee-jerks  return,  epileptiform  attacks  cease,  defects  of  memory  are  no 
longer  perceptible.  If  hallucinations  are  present,  they  are  more  often 
visual  and  zooscopic  in  alcoholism,  while  generally  auditory  in  paresis. 
The  delusions  of  the  chronic  alcoholic  are,  as  a  rule,  suspicious  and  per- 
secutory. It  must  be  remembered  that  a  typical  general  paresis  may, 
however,  develop  on  the  basis  of  a  chronic  alcoholism. 

Aside  from  the  comjxirison  of  neurasthenia  with  the  prodromal 
period,  probably  the  mistaking  of  syphilis  of  the  central  nervous 
system  for  advanced  general  j)aralysis  is  the  most  common  error  in 
diagnosis.  The  two  disorders  have  so  much  in  common  that  their 
differentiation  is  often  only  possible  by  prolonged  observation  through 
the  whole  course  of  the  disease ;  and  if  the  paretic  dementia  should 
happen  to  progress  as  a  simple  dementia  with  none  of  the  chanicter- 
istic  episodes,  the  diagnosis  is  sometimes  quite  im|K)ssible.  The  follow- 
ing table  will  serve  to  make  some  of  the  similar  and  unlike  features  of 
the  two  maladies  apparent : 


General  Paralysis. 

Paresis  of  mild  degree  of  cranial  nerves 
at  times.  Slow  in  onset  and  trans- 
itory. 

Symptoms  of  a  diffuse  general  lesion. 

Jerky  and  ataxic  tremor. 

Loss  of  iris  reflex  to  light,  preserva- 
tion of  movement  or  iris  in  accom- 
modation (Arfryll-Robertsoii  pupil); 
extreme  miosis. 

Characteristic  elisions  and  reduplications 
of  letters,  syllables,  or  words  in  writ- 
ing. 

Peculiar  disorder  of  speech.  (G.  P. 
speech.) 


Headaches  vague,  transitory,  and  sel- 
dom distressing. 

No  material  changes  in  the  fundus. 

Progressive  advance  of  the  disease  to  a 
8fH3edily  fatiil  ttTniination,  with  a 
possible  remission  in  some  instances 
for  a  brief  period. 

Delusions  often  expansive,  sometimes 
depressed,  characterized  by  enor- 
mous exaggeration  in  either  case. 

Affective  state  oft^n  expansive,  some- 
times depressed. 

Progressive  mental  enfeeblement. 

Epileptiform  and  apoplectiform  crises  in 
nearly  every  case,  and  frecjuently  re- 
peated. 

Antisyphilitic  remedies  useless. 


Cerebrospinal  Syphilis. 

Complete  paralysis  of  one  or  several 
cranial  nerves  often.  Generally  sud- 
den in  onset  and  stable. 

Symptoms  of  multiple  lesions. 

No  tremor  in  syphiHs. 

Iris  oft«n  immobile  both  to  light  and  in 
accommodation ;  extreme  miosis 
very  infrequent 

If  any  change  in  writing  at  all,  due  to 
agraphia  or  dementia.  No  ranem- 
blance  of  the  changes  to  those  of 
paresis. 

No  sneech  disorder  usually,  but,  if  any. 
due  to  organic  aphasias  of  one  kina 
or  another.  No  resc^mblance  to  the 
G.  P.  speech. 

Headaches  extremely  severe,  constant, 
and  worse  at  ni^ht. 

Optic  neuritis  occasionally. 

Irregular  advance,  with  many  fluctua- 
tions in  intensity  and  character  of 
the  sy!upt^)ins,  extt»nding  over  a 
lonir  period  of  years,  and  not  neces- 
sarily fatal. 

Delusions  rarely  present. 


Affective  state  u.sually  depressed  or  apa- 
thetic. 

Incoherence  and  thought-inhibition. 

Epileptiform  and  aiK)i)lwtiform  seizures 
un(!ommon,  but  ii  tht\v  do  oa»ur,  are 
generally  single,  isolated  attacks. 

Antisyphilitic  remedies  of  marked  stT- 
vice. 


A  gummatous  meningitis  may,  however,  j)re8ent  a  typical  general 
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paresis  in  all  its  manifestations,  and  there  are  cases  in  which  the  actual 
lesions  of  paresis  exist  side  by  side  with  syphilitic  cerebral  lesions. 

We  may  have  maniacal  outbursts  in  the  course  of  general  paresis. 
Indeed,  I  liave  seen  paresis  begin  in  a  number  of  instances  as  an 
apparent  acute  mania.  During  this  maniacal  state  the  chief  means  of 
differentiation  of  tlie  two  disorders  is  in  the  character  of  the  contents  of 
the  delusions.  Both  are  exalted  and  expansive  and  tend  to  the  same 
general  exaggemtion  of  feelings  of  power,  strength,  intellectual  and 
physical  abilities,  wealth,  social  station,  etc.  But  the  stupendous  ex- 
aggeration in  general  paresis  is  never  observed,  in  acutt*  mania.  This  is 
a  valuable  indication.  Naturally,  if  any  of  the  physical  signs  of  paresis 
are  present,  the  diagnosis  is  not  difficult. 

Epileptic  dementia,  with  its  slow  speech,  mental  defect,  and  epileptic 
seizures,  might  at  times  be  mistaken  for  a  paralytic  dementia,  presenting 
chiefly  these  symptoms.  But  the  history  of  long  years  of  ei)ilepsy 
preceding  the  psychic  degeneration  suffices,  as  a  rule,  for  the  diagnosis. 
It  is  only  when  such  history  is  not  obtainable  that  error  might  arise. 

In  paranoia  itself,  and  in  paranoia  secondary  to  acute  mania  or 
melancholia,  the  expansive  or  depressed  delusions  are  of  a  more  fixed 
and  much  less  exaggerated  nature.  A  study  of  the  character  of  the 
delusional  contents  should  make  differentiation  easv. 

Multiple  sclerosis,  with  its  jerky  tremor,  exaggerated  reflexes,  and 
mental  enfeeblement  might  at  times  present  a  syndrome  analogous  to 
that  of  some  cases  of  paralytic  dementia.  The  tremor  of  nmltiple 
sclerosis,  however,  while  also  jerky  and  ataxic,  is  a  marked  intention 
tremor,  exhibiting  wider  and  wider  excursions  the  greater  the  effort  to 
carr\''  on  a  voluntary  movement.  The  tremor  of  paresis,  on  the  other 
hand,  shows  no  such  increasing  exaggeration  on  voluntary  efforts  to 
use  the  muscles.  In  sclerosis,  the  head  is  often  involved  in  the  tremor ; 
in  paresis,  never.  Nystagmus,  so  common  in  sclerosis,  is  almost  never 
ol)served  in  paresis.  The  dementia  of  sclerosis,  when  present,  is  slight 
and  not  especially  progressive,  and  there  are  no  expansive  or  depressed 
delusional  episo<les,  such  as  characterize  paralytic  dementia. 

Focal  brain-lesions  (tumor,  hemorrhage,  softening,  etc.)  with  de- 
mentia and  {Kiralysis  may  simulate  somewliat  certain  types  of  general 
paralysis,  but  the  progressive  character  of  the  latter  disorder,  with  its 
crises  and  psychic  episodes,  should  serve  to  give  the  condition  presented 
definite  outline  and  character. 

Pathological  Anatomy. — It  is  usual  to  describe  the  pathological 
condition  underlying  paralytic  dementia  in  general  terms  as  a  diffuse 
meningo-encei>halitis.  The  gross  changes  observ^ed  at  autopsy  are  as 
follows  : 

1.  General  diminution  of  weight  of  the  brain. 

2.  Increased  fluid  in  the  subdural  space  and  in  the  meshes  of  the 
arachnoid  (external  hydrocephalus). 

3.  Pachymeningitis  ha?morrhagica  interna,  with  large,  fresh,  or  old 
hematomata  of  the  dura  mater  (in  about  half  of  the  cases). 

4.  Chronic  leptomeningitis  (opacity  and  thickening,  with  adhesion 
of  the  membranes  to  the  cortex). 
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5.  Narrowing  of  the  cortex,  with  gaping  of  the  fissures. 

6.  Distention  of  the  ventricles  with  serum  and  granulated  and  thick- 
ened ependynia  (chronic  internal  hydrocephalus). 

7.  Gray  degeneration  in  the  centrum  ovale,  brain-axis,  in  various 
columns  of  the  spinal  cord,  and  in  some  of  the  spinal  roots  and 
peripheral  nerves. 

The  microscopical  findings  may  be  summarized  briefly  as  follows  : 

1.  Clianges  in  the  vascular  walls,  dilatation  of  the  perivascular 
spaces,  wandering  white  and  red  blocxl-corpuscles. 

2.  Increase  in  number  of  the  astrocytes. 

3.  In  the  ganglion-cells  :  loss  of  the  nucleus  and  nucleolus,  cloudy 
swelling,  shrinking  of  the  protoplasmic  processes. 

4.  Degeneration  and  disappearance  of  the  nerve-fil)ers  with  myelin- 
sheaths,  in  the  white  matter  and  in  the  cortex,  and  of  the  tangential 
fibers. 

The  whole  cortex  is  more  or  less  affected,  but  often  the  changes  are 
more  markeil  in  one  area  than  in  another.  It  is  usual  to  find  tlie 
frontal  lobes  especially  implicated. 

Treatment. — In  the  majority  of  cases  of  general  paresis  connnit- 
ment  to  an  asylum  is  necessary,  owing  to  the  dangers  arising  from  the 
patient's  excesses.  He  may  squander  his  proj)erty  or  scandalize  his 
family  by  his  immoral  or  criminal  acts.  It  is  true  that  castas  which 
present  merely  the  dual  symptomatology  of  increasing  physical  debility 
with  progressive  mentiil  enfeeblement  may  be,  and  often  are,  treated 
at  home.  But,  on  the  whole,  it  is  better  to  act  j)r()mptly  in  placing  the 
patient  in  a  place  of  safety. 

The  disease  being  inevitably  fatal,  there  is  little  to  be  adviscnl  in  the 
way  of  medication,  save  symptomatic  treatment.  It  is  quite  proper, 
in  ctises  with  a  history  of  syphilis,  to  try  energetic  antisvphilitic  meas- 
ures— mercurial  inunctions  and  large  doses  of  iixlid.  If,  by  any  pos- 
sibility, then?  hius  Ixhmi  any  confusion  of  the  malady  with  cerebral 
syphilis,  this  will  at  least  serve  to  remove  any  doubt.  The  opium  treat- 
ment is  of  value  in  the  periods  of  depression,  and  hyoscin,  hyoscyamin, 
or  <luboisin  (gr.  -j-^^  to  gr.  ^),  hyp<Klermatically,  in  the  peritxlsof  mani- 
acal exciteni(»nt.  Where  epileptiform  seizur(\s  are  frequent  the  bromids 
are  in(lieat<Ml,  and  in  stiitus  epileptieus  chloral  an<l  starch-water  |)er 
rectum  (gr.  xv  to  .^j  of  starch  watxT).  Chloral  combined  with  morphin 
is  to  be  recommended  in  i)hases  mark(Hl  bv  halhicinatorv  excitenu^nt. 

Little  or  nothing  is  to  be  expect<Hl  fn)in  the  many  measures  advo- 
cated by  various  authors  :  setons  and  vesicants  to  the  najKi  of  the  nirk, 
painting  the  neck  with  i(xlin,  hydwtherapy,  physostigmin,  ergotin,  and 
trepanation. 

Trephining  has  b(»en  resorted  to  a  number  of  times  in  the  j>ast  six 
or  eight  years,  but  seems  to  have  been  al)andoiKHl  as  useless.  The 
theory  tliat  UhI  to  its  use  was  that  there  might  be  increased  intracranial 
pressure,  l)ut  this  theory  has  l)een  discarded  for  want  of  evidence. 

When  dys))hagia  is  present,  the  j>atient  may  recpiire  feeding  with 
the  tube.  In  tlu»  terminal  period  of  the  disorder  catheterization  and 
careful  eiforts  at  preventing  beil-sores  are  required. 
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CHAPTER   XII. 

paranolL 

Synonyms. — Chronic    delusional    insanity ;    Progressive    systematized    insanity ; 

Primare  Veniicktheit ;  old  term,  ** Monomania." 

Definition. — Paranoia  may  be  define<l  as  a  progressive  psychosis 
founded  on  a  hereditjiry  basis,  charactorize<l  by  an  early  hyjKKJion- 
driaeal  stage,  followed  by  a  stage  of  systematization  of  delusions  of 
persecution  which  are  later  transformed  into  systematized  delusions 
of  grandeur.  Though  hallucinations,  es|K»cially  of  hearing,  are  often 
present,  the  cardinal  symptom  is  the  elaborate  system  of  fixed  delu- 
sions. 

The  hypochondriacal  stage  is  called  by  R^gis  "  the  period  of  analytic 
concentration  '^ ;  the  second  stage,  "  the  period  of  delusive  explication '' ; 
the  final  stage,  "  the  period  of  transformation  of  jK»rsonality." 

Varieties  of  Paranoia. — ^There  is  one  typical  form  of  paranoia 
to  which  the  main  {wrtion  of  this  chapter  will  be  devoted,  because  it  is 
the  type  which  will  be  most  readily  recognized  by  the  student  and 
general  practitioner.  But  there  are  incomplete  or  immature  forms  and 
atypical  variations,  which  the  special  student  of  morbid  psychology 
learns  in  the  course  of  time  to  distinguish.  Thus,  many  of  those 
eccentric  or  queer  individuals  whom  we  call  '*  cranks ''  are  rudimentary 
or  undeveloped  cases  of  paranoia.  Some  idea  of  the  varieties  of  para- 
noia noted  by  authorities  may  be  gathered  from  the  attempts  at  classifi- 
cation by  different  writers.  For  instance,  French  and  Italian  authors 
are  inclined  to  divide  paranoia  into  two  great  groups — viz.,  ( 1 )  degenera- 
tive, with  original  and  late  subvarieties,  according  to  the  pericxl  of 
life  at  which  the  insanity  develo|)s  ;  (2)  j)sychoneurotie,  with  primary 
and  secondary  subvarieties,  according  to  whether  it  develops  primarily 
or  secondarily  to  another  insanity. 

Ziehen  classifies  paranoia  into  t^vo  great  gmups,  according  to  the 
predominance  of  either  delusioas  or  hallucinations — where  hallucina- 
tions are  the  most  prominent  symptom,  he  terms  the  psychosis  ]>aranoia 
hallueinatoria ;  where  delusions  are  preeminent,  he  <lenoniinates  it  [lara- 
noia  simplex.  Either  form  may  l>e  acute  or  chnmic.  Hence  he  niakc>s 
four  chief  tj'pes :  (1)  Paranoia  hallueinatoria  acuta  ;  (2)  I^aranoia  hal- 
lueinatoria chronica ;  (3)  Paranoia  simpl(»x  acuta ;  (4)  Paranoia  sim- 
plex chronica. 

This  last  form  is  the  name  given  by  Ziehen  to  tlie  (funphftt*  typical 
form  of  paranoia  which  is  descrilK^l  in  this  chapter,  and  which  he 
descril)es  as  having  four  stages  fpn»ilrf>mal,  jKTsf^friitork',  exjiauMve,  and 
pseudodemented).  Ziehen  also  sfKfifies  s<*veral  varieti*-*  of  acute  hal- 
lucinatory paranoia — viz.,  the  fleeting-idea  form,  the  stU[KinrtJs,  the 
incoherent,  the  exalted,  and  the  depressive  forms. 

Krafll-Ebing  makes  two  great  divisions— original  paranoia,  appear- 
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ing  ill  early  childhood  or  Ixifore  piihorty,  and  acquired  (tardive)  ])aranoiay 
apiKiiriiig  hctwcHMi  tlie  ages  of  pubertj'  and  sixty  years.  The  latter 
class  he  subdivides  as  follows  : 

(A)  Paranoia  iKTsecutoria :  (1)  the  typical  form;  (2)  subtyjKi 
(paranoia  sexualis) ;  (3)  paranoia  querulans. 

(B)  Paranoia  ex|Minsiva  :  (1)  paninoia  inventoria  and  reforniatoria  ; 
(2)  paranoia  rt»ligiosa ;  (8j  paranoia  erotica. 

Etiology. — Heredity  is  a  more  im|K)rtiuit  etiological  factor  in 
paranoia  than  in  any  other  form  of  insanity.  Knittt-EI)ing  states  that 
he  has  never  seen  a  cjuse  without  hereditary  taint.  Tanzi  and  Riva  found 
in  th(»ir  cases  of  paninoia  77  |K»r  cent,  of  heredity  and  9.5  jK»r  cent,  of 
infantile  cerebral  disorders,  while  in  the  remaining  14  [mt  wnt.  here<l- 
itary  factors  c-ould  not  be  aseertaincnl,  but  were  not,  of  course,  ex- 
clude<l.  It  is  more  common  in  females  than  in  males.  It  atf(»cts  by 
preference  individuals  who  are  even  from  childh(KKl  |x»culiar,  morbid^ 
shy,  irrital)h»,  mistrustful,  and  misanthropic.  It  is  very  common  to 
find,  in  <'{ises  of  ])aninoia,  some  of  the  various  stigmata  here<litatis 
dcscrilxMl  in  the  chapter  on  Etiology,  such  as  cranial  or  facial  asymmetrj', 
inalfornuitions  of  the  ear  or  palate,  etc. 

Symptomatology. — We  will  examine  the  symptoms  of  the  different 
stages  in  the  onl(»r  of  their  development.  In  the  prodromal  period,  the 
hy|K)chondriacal  stage  or  periml  of  subjective  analysis,  as  it  has  be(»n 
variously  termed,  which  may  have  its  conception  in  early  childlKXHl,  the 
patient  is  morbidly  shy,  i)eculiar,  ecc(»ntric,  avoids  the  com|KUiionship 
of  others,  and  is  prone  to  withdraw  himself  into  the  solitude  of  his  own 
thoughts.  Th(»  physiological  commotion  of  puberty  and  a<lolescvn<*e, 
with  its  inflow  into  conscuousness  of  innumerable  new  sensations,  its 
flo<Kl  of  new  instincts,  powers,  ambitions,  and  idejis,  t(»n(ls  to  intensify 
the  morbid  proclivities  already  evi<lent.  The  patient  noti^  his  own 
peculiarities  of  (H)nduct,  and  begins  to  re(M)gnize  the  singularity  of  many 
of  the  somesthetic  sensations  whicih  come  to  him — sensjiti(ms  which  at  this 
time  might  well  be  considered  more  or  less  neurasthenic  in  character  : 
paresthesiiis  of  the  head,  trunk,  visc<Ta,  and  limbs ;  |)ains  in  various 
jmrts  of  the  body,  tinnitus  aurium,  sparks  and  dots  before  the  eyes,  and 
tlie  like.  The  imnatuiiilness  of  these  sensations  leads  to  his  s|K»n<ling 
much  time  in  contemplation  of  them,  so  that  a  hyi>ochondriacal  com- 
plexion is  given  to  his  thoughts.  To  these  physical  sensibilities  are 
now  added  a  (M)nsciousness  of  difficulty  in  the  (unicentration  of  his 
thouglits  ;  a  difficulty  in  the  i)roper  control  of  the  directi<m  and  subjc^ct 
matter  of  his  thoughts.  lie  becomes  extremely  introsjH»ctive,  an<l,  the 
mon^  he  studies  the  somestlietic  sensations  brought  to  his  attention,  the 
more  he  contemplates  the  jihenomena  of  the  uncontrollability  of  his 
thoughts,  of  their  rising  unl)id(len  from  his  sul)liminal  consciousness, 
of  the  unrestrained  constellation  of  his  pn'sentations,  the  more  is  he 
inclined  to  s<'an^h  for  some  cause  of  his  morbid  (M)ndition.  At  first, 
like  an  ordinary  hypcx^hondriac,  he  investigjites  himself  to  find  a  solu- 
tion of  tlu^  i)roi)lem,  and,  failing  in  that,  \\v  extends  the  region  of  his 
observation  to  his  (environment,  seeking  there  the  reascm  of  his  stnuige 
feelings,  general  disquietude,  and  morbid  stream  of  thought.     He  be- 
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comes  wholly  preoccupied  with  himself.  He  can  not  employ  himself, 
either  physically  or  mentally,  as  he  should.  He  fails  in  his  duties — 
in  everything  he  undertakers.  People  seem  strange  to  him  in  their 
conduct  and  in  what  they  say.  He  grows  suspicious  and  distrustful  of 
eveiything  and  everj'body.  W  hat  is  done  and  said  by  others  apjK*ars 
to  have  some  significant  relation  to  himself.  People  alter  in  their  eon- 
duct  toward  him,  look  at  him  curiouslv,  smile  sarcasticallv  when  he 
piisses,  wink  at  or  make  signs  to  one  another  when  he  is  near ;  make 
observations  imiong  themselves  which,  overheard  by  him,  are  construed 
as  having  a  double  meaning,  as  l>eing  derogatory  to  him,  reflecting  on 
his  character.  The  more  he  studies  the  extraordinar\'  condition  of 
affairs,  the  more  gloomy,  solitary,  and  s<rlf-absorl)ed  he  l)ec»omes. 
Naturally,  the  growing  alteration  in  himself  really  does  provoke  the 
notice  of  others — a  fact  which  tends  to  intensify  his  ever-increasing 
suspiciousness  of  conci»aled  animosity  among  those  with  whom  he  comes 
in  contact.  Many  things  in  his  past  life  rise  up  in  his  memory  to  find 
a  new  interpretation  in  the  light  of  his  pres(»nt  general  distrust.  His 
physiciil  sensations  have  become  more  marked,  have  taken  on  a  new 
character,  have  altered  from  paresthesias  to  illusions,  and  even  hallucina- 
tions, of  general  or  spi^cial  sensibility.  He  feels  peculiar  general  sensa- 
tions, sh(X)ting  pains,  sudden  prickings  in  his  skin.  Unusual  and 
un])leasant  odors  or  tastes  harass  him.  Extraordinary  sensations  flow 
into  consciousness  from  his  genital  organs.  Much  more  serious  and 
n»markable,  however,  are  the  peculiar  changes  in  his  auditory  peR'e|>- 
tions.  At  first  these  are  usually  confuse<i  noises,  or  roiiring  and 
tinkling  sounds,  with  the  gradual  perversion  of  sounds  and  words 
heard  into  illusions  colored  by  the  sus))icious  contents  of  the  patient's 
consciousness ;  later,  actual  hallucinations  of  hearing,  which  l)ecome  a 
fixed  and  |>ermanent  feature  of  his  malady. 

The  patient  now  enters  into  the  second  or  persecutor}/  j}ei*iod  of 
paranoia,  the  i>eriod  of  delusional  explictition  of  his  troubles.  He  has 
arrived  at  what  he  conceives  to  be  a  logical  result  of  his  reasonings,  a 
rational  explanation  of  the  distress  and  affliction  he  has  undergone. 
Everything  he  has  suffereil  has  l)een  due  to  the  machinations  of  un- 
known enemies.  The  delusions  of  persecution  are  at  first  somewhat  con- 
fuse<l  in  character.  No  jmrticular  individual  or  group  of  individuals  is 
thus  far  responsible  for  the  inflictions.  It  is  simply  some  unknown 
persons  who  take  pains  to  manifest  ill-will  or  malevolence  toward  him. 
"They"  talk  against  him,  call  him  names,  attempt  to  j)oison  him  with 
gases  or  by  tampering  with  his  food,  and  try  to  injure  him  with  eh^ctric 
shocks  or  by  throwing  corrosive  substances  at  him.  Since  wherever  the 
patient  may  l)e,  wherever  he  may  go,  the  voices,  shocks,  }3oisons,  etc., 
seem  to  pursue  him,  he  comes  to  think  that  no  single  person  could 
manage  so  vast  a  conspiracy.  Tt  must  be  scmie  large  aggrcgjition  of 
jKjrsons  who  are  concerne<l  in  the  eflbrt  to  humiliate,  cripple,  or  destroy 
him  ;  an  aggregation  l)ound  together  by  ties  of  secrecy,  and  able  to  j>er- 
m«ite  all  classes  of  societv.  What  could  such  IhkIv  \h}  but  a  secret 
society,  an  order  of  Masons  or  Odd  Fellows  ;  some  religious  or  iwliticjil 
brotherhood — ^the  Jesuits,  Catholics,  Protestants,  anarchists,  or  police. 
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Perhaps  sonic  one  individual  in  at  the  head  of  the  band  of  plotters,  Bome 
arch-cons piru tor,  but  the  work  k  dune  by  ianumcrahlc  aides,  who 
employ  all  manner  of  meani^  und  apimratnti  to  accomplish  his  ruin. 
This  rtyHtem  of  pcnsecutory  ideas  la  built  up  in  tlie  most  elaborate  way, 
and  the  more  educated  the  individual  .sutferuig  fnnu  paranoia,  the  more 
wonderful  the  organization  and  adjustment  of  the  various  parts  of  the 
delusional  system.  The  ]>ersccutor\'  delusions  of  other  forms  of  psy- 
choses, sueh  as  toxic  insanity,  senile  dementia,  and  melancholia,  may 
have  a  certain  interest  and  tixity,  but  those  of  the  imninoiae  are  woven 
together  like  a  nimance.  The  relation  of  the  former  to  the  latter  is  that 
of  the  brief  sketch  to  the  serial  novel.  The  telephone,  the  phonograph, 
tele{>athy,  hypnotism,  and  other  and  more  mysterious  &p)HinituB  and 
phenomena  are  brought  into  service 
by  the  relentless  lei^io.  I  do  not 
know  the  origin  of  Du  Manner's 
conception  of  his  novel,  "  Peter 
Iblwitsen,"  but  I  suspect  that  many 
of  its  unique  features,  especially 
tliat  of  "  dreaming  true,"  were  sug- 
gested by  conversations  with  some 
well-educated  paranoiac  in  a  lunatic 
asylum. 

Many  j>aticnts  seek  in  a  most 
elaborate  way  to  explain  one  iwcu- 
liiirity  of  their  auditory  hallnrina- 
tioiis — viz.,  the  fact  that  their 
thoughts  are  read  off"  by  the  voice 
or  voices  simultaneously  witli  the 
apjMsirance  of  the  thoughts  in  con- 
H'iouwiiess.  This  adds  naturally  a 
new  terror  to  the  iK;rsecuti<)n,  for 
the  ability  of  the  cous|>ir.itors  to 
read  oH'  and  taunt  the  jMitient  with 
his  own  nioj^t  secret  thoughts  is 
(I  piirticularly  reline<l  sjM.-oics  of 
deviltry,  as  well  as  evidence  of  the 
I'xtniordinar)-  jtsyciioiogical  jKiwcr 
of  his  tormentors.  The  voice  which  siMtiks  his  tiioughts,  or  answers 
his  thoughts  before  he  »in  himself  utter  Ihein,  may  be  referred  to  the 
external  worlil  or  to  some  part  of  his  own  l»o»Iy.  This  phenomenon 
has  Ik-cti  variously  termed  echoing  of  the  thoughts,  motor  reprcstrntatiou 
of  arti<?iil;ilioii,  luid  verlml  {isyelionioior  hall  uei  nut  ion.  Itde|>ends  n|>on 
the  i^lose  relation  existing  fnnu  wirliest  infamy  l>etween  the  au<litoni' 
wonl-wnter  and  the  motor  s|>eceh-cenl(T.  Any  irritation  of  this  audi- 
tory area  is  iinniediately,  synch nmonsly,  irr:i(liiit<-<]  to  the  motor  ai)ee<'h- 
center.  However  slight  this  stinuihilion  of  the  s[»eeeh-muscles,  riTur- 
ri-nt  sensations  of  movcmcMt  in  tlieni  are  earric<l  Imek  to  the  brain, 
giving  rise  to  the  iialhiciuiitions  of  internal  hearing. 

The  [Mtient  is  driven  by  his  deUisions  to  make  complaints  to  the 
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police,  to  judges,  or  to  the  governor  of  the  State,  the  President,  or  other 
government  or  judicial  authorities.  Not  iuf  refiuently  he  attempts,  him- 
self, to  wreak  vengeance  upon  one  or  more  of  his  imaginary  enemies. 
Attempts  at  homicide  are,  therefore,  common  iu  theue  cases.  The 
writer  had  in  his  charge  at  the  Poughkecpsie  Asylum,  for  some  years, 
Ernest  Duboi^e,  a  persecutory  paranoiac,  who,  many  years  ago,  ran 
through  Fourteenth  Street,  New  York,  ^tahbing  women  riglit  and  left 
with  a  l>air  of  compasses.  More  often  they  seek  to  escape  from  their 
enemies  by  constmit  change  of  residence. 

The  third  stage,  the  expaTutive  j>eriod,  or  the  period  of  transforma- 
tion of  personality,  is  often  induced  by  the  patient's  attempt  at  a  logical 
explanation  of  the  cause  of  the  persecution.  Sine*  he  has  so  many 
enemies,  and  every  man's  liand  is  against  him,  it  must  he  dne  to  his 
importance.  He  either  resembles  some  distiuguishwl  pei'soniige  or  he 
is  of  royal  or  god-like  descent.  The 
transformation  may  be  suddenly  induced 
by  a  hallucination  revealing  to  him  his 
high  estate.  The  contents  of  these 
delusions  of  grandeur  may  be  i-eligious, 
political,  erotic,  jealous,  and  so  on. 
For  instance,  the  delusion  of  being 
a  prophet  or  a  second  Messiah  is 
very  common  ((Kiranoia  religiosa).  The 
delusion  of  being  a  great  discoverer 
or  inventor  is  frequently  met  with 
(paranoia  iuventoria).  Another  com- 
mon delusion  is  that  of  being  a  great 
social  reformer  (paranoia  refomiatoria). 
A  peculiar  form  is  paranoia  erotica,  in 
which  a  person  imagines  him-  or  herself 
to  be  beloved  by  some  one  of  superior 
station.  It  is  a  romantic,  platonic  love 
in  which  the  patient  in<lulges.  He  Fig.  2Bi,-EruiL,^j.flrBniia.  ■■  snnr Andar- 
has  communications  with  the  object  of  loii'iioiefCMemi). 

his  delusions,  imaginary'  conversations, 

through  the  medium  of  hallucinations.  A  good  example  of  this  form  was 
that  of  Dfiiigherty,  who  followed  Mary  Anders^^ui  all  over  the  country, 
and  was  finally  sent  to  an  asylum  because  of  his  threatH  to  kill  any  one 
who  interfered  with  his  attempts  to  gain  a  personal  inter\iew  with  llie 
famous  actress.  Measurements  which  I  made  of  his  head  showol  a 
patholo^cal  excess  in  the  height  of  the  skull.'  After  his  commitment 
to  an  asylum  he  shut  one  of  the  physicians  who  hud  him  in  charge. 
Another  interesting  variety  of  paranoia  is  that  oljserved  in  the  litiga- 
tionists  (paranoia  quendans),  who  oc«tsioiially  distinguish  themselves  by 
their  lifelong  involvement  in  legal  processes  (due  to  an  ovci-whelming 
egotism,  which  leads  to  a  continual  zealous  effort  to  set  themselves  right, 
despite  the  advice  of  friends,  and  the  wasting  of  their  projterty,  after  the 
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loss  of  some  jwssibly  trivial  lawsuit).  Pretenders  to  thrones^  self-styled 
kings,  presidents,  princes,  and  so  on,  are  often  noted  among  paranoiaes 
who  liave  reached  this  third  stage  of  evolution.  Quite  commonly  |K*r- 
secutory  ideas  still  remain  in  the  minds  of  these  patients  in  association 
with  the  delusions  of  grandeur. 

Kach  of  these  iktIchIs  of  development  may  last  for  several  years, 
the  disorder  may  undergo  arrest  at  any  i)eriod,  and  there  may  be  varia- 
tions in  the  degree  of  development  of  any  stage ;  so  that  we  constantly 
meet  with  aty])ical  forms  of  paranoia.  An  excellent  condition  of 
memory,  judgmtMit,  and  intellect  in  all  other  directions  save  in  those 
related  to  the  single  cluster  of  delusions  may  coexist.  Years  ago  tlu^se 
(;ases  were  designated  as  mononumia,  l)ecaus(»  of  the  apparent  lucidity 
of  the  patient  outside  of  the  limited  number  of  fixed  ideas.  Many 
paranoiaes  have  distinguished  themselves  in  sii(»red  and  profane  history, 
and  even  in  liteniture.  There  have  been  many  of  these  false  prophets 
who  have  come  to  henild  a  new  religion — Mahomet,  Swedenl>org, 
Johanna  Southoott,  John  of  I^eyden,  John  Thom  of  Canterbury,  and 
Jeanne  d'Arc.  We  have  had  them  even  in  the  XJnited  Stat(*s  within 
a  few  years — the  healers  exploited  by  the  press.  Among  [K)litical  re- 
formers we  hiul  John  Brown  and  Guiteau.  A  famous  })aranoiac  immor- 
talize<l  himself  in  his  autobiogmphy — Benvenuto  Cellini. 

I  have  in  my  possession  a  beautifully  written  manuscript — the 
autobiography  of  a  paninoiae.  He  was  so  dangerously  insane  that  he 
sjyent  much  of  his  life  in  the  asylum  in  which  he  wrote  this  valua- 
ble work.^  The  volume,  bound  by  himself,  is  entitle<l  "The  Piling 
of  Toi)h(jt,"  which  is  signifie^mt  of  the  sutterings  he  had  underg<me  in 
his  unhai)py  ^'^^*  ^  Ix'lieve  no  better  idea  of  the  typieid  form  of  para- 
noia can  be  obtained  than  by  a  (direful  reading  of  the  history  of  this 
wise  as  given  by  the  person  himself.  It  is  a  grai>hic  picture  of  the 
steady  evolution  of  the  malady — a  remarkable  self-disseetion  of  the 
soul's  anatomy.  Before  presenting  the  extracts  from  his  autobiography, 
I  shall  niiike  a  few  transcripts  from  his  asylinn  history. 

He  was  thirty  years  of  age  at  the  time  of  admission  ;  single* ;  a  farm- 
laborer  by  occupation.  He  wjts  not  a  ehureh-nieniber,  had  a  eomnion- 
seliool  education,  and  was  a  native  of  the  United  States.  IlenMlitar}' 
predis))osition  was  not  aeknowlcnlged.  His  mother,  who  aeconijKinietl 
him  to  the  hospital,  stated  that  he  had  always  been  delicate  in  his  physi- 
cal constitution,  and  giv<»n  to  des))onden(y.  Since  the  age  of  tw<»nty 
he  had  elone  litth?  or  nothing,  because  of  ill  health.  A  year  previous 
to  his  commitment  to  the  hospital  as  a  lunatic  he  shot  himw^lf  in  the 
forehead  in  an  ineff(H*tual  attemi)t  at  suicide.  Later,  he  <levelop(»d  de- 
lusions that  the  ikm)i>1<»  of  the  village  were  acting  u|M)n  him  by  mag- 
netism, si)oke  disj)aragingly  of  him,  and  w(»re  conspirators  against  his 
jxnK'c.  During  the  whole  of  his  sojourn  in  the  hospital  he  had  hallu- 
cinations of  hearing,  and  in  the  earlier  peri(Ml  of  his  stay  had  delusions 
of  persecution.  ToNvard  the  end  of  his  seven  years  of  hospital  life  he 
gradually  developed,  in  addition,  delusions  of  grandeur.     Although  he 

*  **  Kxtraots  fn)m  the  Autobioj^rapby  of  a  Paranoiac,"  edited  by  Frederick  Peter- 
son, "Amcr.  Jour,  of  Psychology,"  January,  1889. 
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had  occasional  lapses  of  self-control,  manifested  by  the  breaking  of 
window-glass  or  the  tearing  of  clothing,  he  was  for  the  greater  portion 
of  the  time  sufficiently  self-i)ossessed  to  restrain  whatever  violent  or 
destructive  inclinations  he  may  have  had,  and  was  permitted  to  go  out 
alone  upon  the  large  grounds  of  the  asylum  whenever  he  wished,  and 
to  wander  about  the  woods  at  will. 

It  was  during  the  last  two  years  of  his  stay  at  the  asylum,  while 
still  the  victim  of  constant  auditory  halhicinations,  and  of  mingled 
delusions  of  [)ersecution,  unseen  agency,  and  grandeur,  that  he  wrote 
the  volume  of  four  hundred  manuscript  pages  with  the  extraordinary 
title  of  "  The  PiHng  of  Tophet,"  this  title  being  founded  uix)n  Isaiah 
XXX,  33.  The  book  itself  is  a  deeper  history  of  his  life  and  mental 
evolution  than  any  but  himself  could  furnish.  It  is  remarkable  for  its 
excellent  literary  style  and  for  its  keen  reasoning  and  ])sychologieal 
analvsis  of  his  own  disordered  mind.  In  it  he  dissects  his  hallucina- 
tions  and  delusions  like  a  skilled  anatomist.  It  is  as  fascinating  as  a 
novel.  Every  page  has  its  value  as  an  index  of  the  condition  of  his 
mind  from  childhood  to  the  last  years  of  his  confinement  in  the  asylum  ; 
and  the  story  is  told  with  a  directness  and  simplicity  that  marks  truth 
upon  every  statement  and  lends  it  such  charm  as  pertains  to  all  works 
which  portray  life  with  the  utmost  fidelity.  In  his  preface  and  intro- 
duction he  makes  a  diagnosis  of  his  own  disease. 

Our  author,  as  has  already  been  stated,  was  not  a  church-member, 
and  in  his  book  he  describes  his  early  religious  life  and  his  subsequent 
beliefs  as  they  developed.  His  father  was  a  Universalist  and  his 
mother  a  non-professor  of  religion,  although  she  did  attend  the  Meth- 
odist church.  During  his  boyhood  he  attended  the  Sunday-school 
regularly,  and  at  one  time  the  Episcopal  church  ;  but  his  attendance 
upon  divine  service  ceased  in  early  youth.  Both  parents  were  honest, 
conscientious,  and  highly  respected  in  the  comnmnitj'.  They  were  first 
cousins.  The  mother  was  healthy  in  mind  and  body,  but  the  father  is 
reported  to  have  been  exceedingly  eccentric,  {)ossibly  insane.  From 
what  I  subsequently  learned  regaixling  him,  he  also  was  something  of  a 
paranoiac.  They  strove  to  bring  up  their  children  carefully  and  to 
educate  them  as  well  as  possible. 

His  father  died  when  the  patient  was  twelve  years  of  age.  Up  to 
the  age  of  thirteen  he  attended  a  countr}-  school  both  winter  and  summer, 
but  afler  that  his  farm-work  |)ermitted  him  only  winter  schooling.  Still, 
he  evidently  had  unusual  talents  and  aptitudes,  and  we  find  him  later 
studying  by  himself,  in  the  original,  many  of  the  classic  Latin  authors ; 
and  among  his  favorite  companions  were  the  works  of  Boethius,  Lucre- 
tius, Josephus,  and  the  Bible.  His  literary  style  and  modes  of  thought 
are  in  themselves  an  evidence  of  more  than  ordinary'  attainments  in 
rhetoric,  philosophy,  and  logic. 

The  matter  of  heredity  in  his  case  was  not  sift(Kl  thoroughly  u|K)n 
his  admission  to  the  asylum,  nor  have  I  since  been  able  to  gather  much 
material  relative  to  this  factor  in  his  evolution.  But  one  im]M)i1:aiit 
element  of  this  nature  is  described  in  his  book — an  element  not  only 
hereditary  in  its  character,  but  for  a  long  time  part  of  his  environment, 
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and  undoubtedly  an  influence  modifying  his  mental  condition  l)oth 
before  and  after  his  birth.  I  allude  to  a  great-uncle,  a  brother  of  his 
grandmother  on  his  mother's  side,  who  was  himself  a  paranoiac,  and  who 
lived  u|)on  the  farm  in  intimate  com^ianionship  with  our  patient  until 
the  latter  was  twenty-three  years  old. 

As  we  read  on  we  sei»,  fn)m  the  author's  account  of  himself,  how 
heredity  and  envimnment  gradually  molded  his  physical  and  mental 
clianu3ters.  A  shy,  timid,  delicate  child ;  clever  intellectually ;  given  to 
oddities  of  sj>eech  and  conduct ;  inclined  to  solitary  musing,  rarely  shar- 
ing the  s|)()rt8  or  games  of  other  boys — in  him  were  slowly  evolved 
markinl  eccentricity  of  demeanor,  a  disposition  to  shun  his  fellows,  a 
misinterpretation  of  their  looks  and  actions  as  regarded  himself,  a  mor- 
bid egotism,  a  consciousness  of  a  gulf  between  himself  and  ordinary 
men,  with  deep  depression,  outbursts  of  passion,  an  inclination  to 
homicide  restrained  but  feebly  by  his  weakened  will,  and  delusions  of 
persecution.  No  doubt  the  derogatory  remarks  he  fancied  expressed 
about  him  in  the  stores  were  the  first  harbingers  of  auditory  hallucina- 
tions. Later,  he  had  murder  in  his  thoughts,  through  the  morbid  hu- 
miliation he  felt  at  the  imaginary  insults  from  others.  No  doubt,  as 
his  conduct  grew  more  and  more  strange,  he  did  attract  attention  among 
his  fellow-men,  and  this,  unfortunately,  would  but  feed  the  flame  of  his 
pathological  self-consciousness. 

We  follow  his  history  from  infancy  through  childhood  and  youth  to 
manhood,  and  observe  how,  slowly  but  surely,  the  hereditary  seed  sown 
in  d(»generative  soil  took  root  and  flourished.  His  peculiar  auditory 
acuteness,  with  his  morbid  shyness,  soon  gave  rise  to  illusions  of  hear- 
ing, and  these  agjiin  were  transformed  into  hallucinations,  as  is  evident 
if  the  thread  of  the  narrative  is  carefully  followed.  The  curious  foun- 
dation of  his  halhici nations  he  well  illustrates  and  understiinds.  An 
idea  arises  in  his  own  mind  of  what  people  would  say  in  discussing 
him,  and  immediately  consciousness  in  the  auditory  area  projects  the 
idea  in  spoken  words  into  the  environment.  He  noted  this  peculiarity 
of  his  own  thoughts  being  repeated  to  him  by  the  voices  about  him,  yet 
he  couhl  not  correct  the  delusions  to  which  they  gjive  origin,  but  inter- 
preted the  matter  with  the  reason  and  judgment  of  an  insane  mind. 
He  naturally  had  the  d(»lusi(m,  founded  Uj)on  his  hallucinations,  tliat 
people  were  persecuting  him,  but  u|)on  this  now  grew  another  delusion. 
He  began  to  believe  that  they  could  read  and  repeat  his  thoughts  ;  that 
tiu're  was  some  magnetic  means  by  which  his  tormentors  could  draw  off^ 
his  thoughts  ;  that  other  wills  could  act  UjM)n  his  Ixxly,  dominating  his 
own  will  and  causing  him  to  do  things  he  had  no  desire  or  inte'ution  of 
doing. 

It  wjis  about  this  time  that  he  was  removed  to  the  asylum.  Several 
chapters  of  his  l><K)k  are  devoted  to  a  description  of  his  life  there,  his 
religious  beliefs,  illusions,  and  hallucinations.  A  short  time  previous 
to  his  departure  for  the  asylum  he  began  to  read  much  in  the  Bible, 
and,  as  he*  says,  not<Ml  passages  which  seemed  to  have  a  special  bearing 
as  n^ganled  himself.  There  were  several  coincidences  of  this  kind,  and 
he  lookixl  u|K)n  them  at  first  as  merely  coincidences,  but  in  time  the 
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resemblance  became  so  strongly  marked,  to  his  disordered  intelligence, 
that  he  came  to  look  upon  whole  chapters  of  the  Bible  as  referring  to 
himself.  From  this  the  step  was  not  a  great  one  to  the  delusion  of 
being  a  prophet.  In  reading  we  find  that  our  author  had  several  in- 
centives for  writing  this  book.  It  contains  the  autobiography  of  a  new 
prophet,  as  well  as  the  revelation  of  a  new  religion.  From  his  stand- 
point, as  a  man  in  whose  destiny  are  wrapped  up  tlie  destinies  of  the 
world,  he  tells  posterity  of  the  tortures  and  trials  he  has  passed  through 
as  an  atonement  for  the  sins  of  the  earth  ;  how  he  was  mocked  and 
scoffed  at,  his  brain  acted  ui>ou  by  magnetic  agency,  and  himself  im- 
prisoned in  a  lunatic  asylum  for  years.  Hence  the  title  of  his  book, 
"  The  Piling  of  Tophef  But  behind  this  insane  egotism  there  shines 
at  times  some  faint  glimmer  of  tlie  truth,  so  that  he  frequently  8i)eaks  of 
himself  in  the  terms  used  by  his  fellows,  as  insane,  a  lunatic,  a  mono- 
maniac, as  having  hallucinations ;  and  he  thinks  the  opinions  of  his 
friends,  relatives,  and  physicians  of  sufficient  worth  to  merit  considerable 
argument  in  his  book.  He  knows  what  insanity  is  ;  he  recognizes  it  in 
his  asylum  ass(x;iates.  He  could  at  times  **  see  the  man  he  ought  to 
have  become  rising  up  like  a  shadowy  phantom  in  judgment  on  the 
wreck  he  really  was."  But  this  occasional  consciousness  of  their  dis- 
ordered mental  condition  is  by  no  means  infrequent  in  the  insane. 

Shortly  after  writing  his  autobiography  he  was  removed  to  a  county 
asylum,  where  he  remained,  without  change  in  his  mental  condition,  for 
several  years,  when  his  friends  took  him  out  to  live  with  them.  He  died 
a  religious  paranoiac  in  1886.  He  did  not  become  completely  imlx^cile, 
as  such  cases  ofi«n  do ;  nor  did  he  write  any  further  articles,  so  far  as  I 
am  aware.  Doubtless  the  indifference  with  which  the  world  received 
the  propagandism  of  the  new  prophet  caused  his  philosophical  with- 
drawal from  active  warfare  in  the  fields  of  reform  and  theology. 

In  the  prefiice  he  defines  the  scope  of  the  book  as  follows : 

**This  work  is  given  to  the  public  as  a  lunatic's  defense  of  his  posi- 
tion. Every  effort  I  have  made  hitherto  to  come  to  an  understanding 
i^-dth  my  fellow-men,  on  things  which  I  see  to  proceed  from  them,  and 
which  give  my  life  its  whole  shape,  has  drawn  out  nothing  more  than 
blank  denials  of  all  knowledge  oi  the  things  I  spoke  of.  Now,  it  is  im- 
possible for  me  to  reduce  my  thoughts  to  the  bounds  which  others  have 
been  willing  to  concede.  The  object  of  this  little  autobiograi)hy  is  to 
show  the  form  and  consistency  of  the  thought  that  is  in  my  mind. 

**  I  present  my  evidence  to  the  tribunals  of  last  resort,  the  ]>ublie  and 
the  press,  and  ask  them  to  try  the  case  and  render  their  verdict.  Have 
I  a  right  to  my  thought,  or  have  I  not  ?  If  not,  where  am  I  deceived  ? 
If  I  have,  why  is  not  mine  the  true  thought  for  all  men?  *' 

A  paragraph  from  the  introduction  further  reveals  the  object  of  his 
confessions : 

**A  person  is  supposed  to  have  a  reason  for  what  he  does,  and  I 
might  consider  it  incumbent  upon  me  to  tell  the  motives  which  actuate 
me  in  thus  entering  upon  the  work  of  the  scribe  under  circumstances  so 
peculiar.     Is  there  anything  I  have  to  tell  that  might  not  as  well  and 
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more  safely  be  left  untold  ?  It  is  a  question  which  I  do  not  have  to 
consider  and  decide  to-day,  for  I  have  been  long  inspired  with  the  con- 
viction, the  consciousness,  that  I  have  something  to  tell  that  it  would  l)e 
worth  the  world's  while  to  hear." 

In  another  introductory  jmragraph  he  makes  an  excellent  diagnosis 
of  his  mental  infirmity.     Addressing  his  reader,  he  says : 

**  I  did  not  tell  you  that  I  am  a  patient  in  an  asylum.  I  am  to  take 
it  for  granted  at  the  outset  that  my  pro8i)ective  reader  knows  nothing  of 
my  character,  (!ondition,  or  circumstances  beyond  what  I  tell  him.  I 
am  here  as  an  insane  j)atient.  I  have  been  here  over  ^\e  years.  .  .  . 
Being  an  insane  man,  it  will  be  nothing  unexpected  that  I  should,  in 
giving  these  r(»j)ortH  of  my  fortunes,  narrate  incidents  and  particulars 
partaking  more  or  less  of  the  mar\a»lous  or  preternatural.  I  am  not 
only  a  lunatic,  but  one  of  the  cliiss  of  lunatics  having  a  controversy  with 
the  world  in  general ;  in  other  words,  possessed  with  a  monomania,  or 
crazy  one-sidedly  or  on  a  single  8ul)ject." 

In  the  hospital  record  presented  al)ove,  nothing  is  adduced  as  to 
heredity  in  this  case,  and  but  little  stated  concerning  his  mental  condi- 
tion in  early  youth.  These  deficiencies  are,  to  a  great  extent,  supplied 
in  the  autobiography.  I  shall  permit  our  author  first  to  describe  his 
appearance  in  this  world,  in  a  cyanotic  condition,  and  the  characteristics 
of  his  childhood  and  early  youth,  and  subsequently  the  hereditary 
influence  in  his  destiny  : 

**  It  is  said  that  I  was  entirely  black  when  I  was  ushered  into  the 
world,  and  that  for  I  forget  how  long  a  period  of  time  I  did  nothing 
but  give  vent  to  heart-saddening  wails.  Was  I  lamenting  the  gift  of 
light,  on  this  morning  of  what  was  to  become  a  woe-burdened  existence? 

*  *  I  was  a  weakly  infant.  I  came  near  dying  of  tlie  whoo])ing-cough, 
and  it  was  alwavs  jLsserted,  bv  those  who  knew,  that  I  owed  mv  life  to 
the  untiring  exertions  of  a  poor  woman  who  lived  a  neighbor,  who 
busied  herself  all  night  with  me,  dipping  me  at  intervals  into  a  tub  of 
warm  water.     My  half-sister  had  it  at  the  same  time  and  died. 

''  It  will  be  of  us(»  to  give  an  idea  of  my  nature  and  disposition  in 
my  tcmder  yc^ars.  I  was  always  a  shy,  retiring  child;  not  disposed  to 
make  free  witli  strangers;  not  much  given  to  prattle* — in  fact,  one  of  the 
sad  and  sil(»nt  sort  from  the  first.  I  can  remembc^r  some  peculiar  sensa- 
tions which  used  to  weigh  on  my  mind,  which  go  to  show  that  the 
foundation  of  my  mind-life  was  but  imperfec^t  from  the  first.  I  uswl  to 
be  troubled  with  very  strang(»  feelings  when  I  was  waking  out  of  sleep, 
especially  if  I  had  Imhmi  taking  a  nap  in  the  day-time.  It  used  to  seem 
to  me  that  I  was  floating  in  the*  air,  and  I  often  thought  to  myself : 
*  Why,  how  (|ueer  I  have  been  feeling! '  It  was  as  if  I  filled  the  whole 
room,  way  up  to  the  cculing.  I  was  told  by  others  that  I  sometimes 
raised  myself  up  in  bed  after  getting  to  sleep  and  made;  an  outcry,  *0h, 
don't!  Oh,  don't! '  seeming  to  be  in  great  distress;  but  the  strange  part 
of  it  is  that  I  could  remember  nothing  about  it.  I  do  not  think  that  I 
ever  remembered  even  their  waking  me,  or  finding  them  at  my  bedside. 
I  onlv  had  their  word  for  it  next  da  v. 

**  As  far  as  I  can  go  back,  I  remember  having  at  times,  but  not  fre- 
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(juently,  impressions  which  must  be  identical  with  what  I  have  lately 
heard  others  apeak  of  as  'double  memorj'.'  The  feeling  would  all  at 
once  creep  over  me  that  Uie  very  tiling  I  was  present  with,  my  idL-as  and 
j»erceptions  at  that  time,  had  happbned  to  me  once  before  in  just  the 
same  sequence  and  arrangement.  I  have  heard  this  explained  as  due 
to  a  lack  of  simultaneity  in  the  action  of  the  two  lobes  of  the  brain,  the 
tardy  one  rememht-ring  what  had  already  passed  through  the  other. 
My  own  theory  was  different,  leaving  the  organ  acting  out  of  eon- 
sideration.  I  only  went  so  far  as  to  look  at  it  as  a  niistaken  quality 
in  the  perception — an  erroneous  attaching  of  the  nature  of  the  act  of 
rememhering  to  what  was  really  the  act  of  thinking  in  the  priscnt. 

"  I  was  very  early  in  life  an  observer  of  my  own  mental  peculiarities, 
to  a  degree  which  I  think  must  be  a  very  rare  exception.  I  often  used 
to  be  sensible  of  an  unsatisfactoriness  in  my  con  scion  snesa  of  what  sur- 
rounded me.  1  tlsed  to  ask  myself,  '  Why  is  it  that  while  I  see  and 
hear  and  feel  everything  perfectly,  it  nevertheless  does  not  seem  real  to 
me?  It  is  as  if  I  were  in  danger  of  forgetting  mvself  and  the  place 
where  I  am! '  I  often  wondered  even  how  I  kept  the  run  of  things  as 
well  as  I  did.  I  always  found  myself  holding  on  to  the  orderly  and 
proi>er  connection  of  my  acts,  and  yet  from  my  fei-lings  I  could  not  have 
answered  for  my  doing  so,  I  can  remember  sitting  at  my  desk  in 
school,  when  a  small  boy,  and  dwelling  with  melancholy  on  this  dim- 
ness in  my  perception  of  existence,  and  wondering  how  it  was  with 
otliers  in  this  respect.  I  wondered  to  myself  it  life,  tu  ordinarily  be- 
stowed, included  this  deficiency. 

"  I  showed  in  my  tastes  and  behavior  a  harmony  with  the  internal 
composition  of  my  mind.  I  was  never  given  to  the  active  sports  which 
the  common  run  of  boys  take  so  much  delight  in. 

"The  simple  fact  is  that  I  had  a  languid  nervous  development,  and 
from  the  necessity  of  my  organization  could  not  have  much  capacity  or 
relish  tor  sports  of  agility. 

"  If  I  could  compound  a  boy  of  my  own  I  should  try  to  improve  on 
the  model  I  remember  to  have  exhibited  in  myself, 

"  It  is  not  true  that  I  was  regarded  or  treated  as  strange  or  de6oient 
in  my  wits.  Such  an  idea  would  look  misplaced  to  those  who  knew 
me  and  consorted  witli  me  in  those  days.  These  differences  are  perhaps 
more  evident  to  myself  tJian  tliey  ever  were  to  the  greater  part  of  my 
acquaintances.  I  hrnoded  on  tilts  side  of  my  character  at  a  later  period, 
and  I  no  doubt  remain  liidtleto  give  greater  prominence  to  disparaging 
traits  than  some  impartial  oljservers  would  justify  me  in  doing. 

"As  a  general  rule,  my  harmless  and  peaceable  disposition  kept  me 
out  of  squabbles  with  my  schoolmates.  If  I  was  approached  in  an 
aggressive  way,  I  met  it  with  absolute  non-resistance,  which  in  my  case 
had  the  disarming  effect  which  is  attributed  to  it  by  pious  moralists. 

"  If  we  change  the  scene  from  the  playground  to  the  schoolroom,  we 
shall  find  that  I  attained  a  distinction  of  my  own,  apart  from  the 
average,  and  more  to  my  advantage  there.  I  was  always  a  favorite  with 
my  teachers.  I  never  gave  them  any  trouble,  and  took  to  my  studies 
with  a  willing  relish  that  could  not  but  he  pleasing  to  them.  I  learned 
to  read  before  I  went  to  school ;  in  fact,  like  an  old  asylum  acquaint- 
ance, Mr.  M.,  inventor  and  infidel  monomaniac,  I  can  almost  say  that 
I  can't  rememlxT  when  I  could  not  read. 

"I  was  frequently  singled  out  for  complimentary  remarks  on  my 
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proficiency  in  my  studies.     I  gave  evidence  of  some  talents  of  a  higher 
kind — could  draw,  for  instance,  better  than  any  boy  in  the  school. 

**One  of  the  most  marked  weaknesses  of  my  character,  as  a  child, 
was  my  susceptibility  to  being  teased. 

'^  After  having  pondered  some  on  the  traits  of  the  human  animal  in 
this  particular,  I  have  come  to  the  conclusion  that  there  is  no  further 
explanation  needed  than  that  the  impression  made  on  the  teaser  by  the 
teasable  is  such  as  to  naturally  prompt  the  acts  constituting  the  teasing, 
as  the  sense  of  burning  makes  us  shrink,  and  an  aroma  suggestive  of  a 
fine  flavor  tempts  us  to  bite.  I  feel  convinced  that  the  liability  to  be 
teased  rests  on  a  principle  that  has  a  mighty  influence  in  the  motions  of 
the  soul  of  humanity. 

^  *  My  misdeeds,  as  a  child,  >vere  rarely  prompted  by  a  love  of 
mischief  or  the  result  of  headlong  thoughtlessness. 

**I  had  a  well-defined  idea  of  the  nature  of  sin,  and  I  used  fre- 
quently at  night  to  recall  the  events  of  the  day,  and  reflect  on  instances 
in  which  I  had  transgressed  and  given  way  to  ill-humor,  and  form  reso- 
lutions to  try  and  do  better.  From  some  of  the  most  flagrant  of  the 
sins  and  improprieties  to  which  small  and  larger  boys  are  prone  I  was 
entirely  free. 

**  My  early  training  can  not  be  said  to  have  been  a  predominantly 
religious  one.  My  mind  was  neither  imbued  with  ineradicable  preju- 
dices nor  prepared  for  reaction  to  the  other  extreme  by  excessively  rigid 
sectarian  drilling  and  formalism. 

*  *  I  worked  steadily  upon  the  farm,  though  with  moderation,  at 
such  kinds  of  work  as  I  seemed  to  be  equal  to.  The  heavier  kinds  of 
work,  such  as  plowing  and  wagoning,  as  also  the  marketing  of  the 
produce,  were  attended  to  by  my  great-uncle. 

**  It  is  a  somewhat  delicate  subject  to  manage  to  my  satisfaction 
this  that  I  am  about  to  enter  upon,  but  it  demands  candid  and  impar- 
tial treatment,  because  the  events  tliat  followed  in  later  years  can  not 
be  rightly  understood  without  it.  It  is  impossible  for  me  to  give  a 
veracious  sketcli  of  my  soul-life  during  this  period  without  dwelling 
quite  minutely  on  the  characteristics  of  my  great-uncle.  He  was  a  man 
who  had  roughed  it  a  good  deal  in  the  world,  had  been  at  one  time  in 
his  life  a  live-oaker  in  Florida.  How  his  temper  and  disposition  may 
have  been  at  an  earlier  j)eriod  I  can  not  say — I  only  remember  him  as 
a  man  p()ss(»ssed  of  the  belief  that  a  certain  young  man  living  on  an 
adjoining  farm  had  the  power  to  torture  him  at  his  pleasure,  l>oth  l)y 
bothering  his  ])rains  and  inflicting  physical  pain;  which  power  he  made 
use  of  to  such  good  effect  that  the  poor  victim  was  almost  constantly 
kept  busy  holding  him  at  bay  by  means  of  cursings  of  the  most  fierce 
and  vigorous  description.  While  at  work  with  the  horses  in  the  fields, 
and  when  driving,  he  would  intermix  his  commands  to  the  animals 
with  savage  execrations  of  the  troubler  of  his  peace.  The  unfortunate 
man  was  troubled,  at  certain  seasons  of  the  year  especially,  with  sore 
feet,  and  at  such  times  his  imprecations  against  the  offender  would 
fairly  rise  to  yells,  and  were  almost  blood-curdling  in  their  intense 
ferocity.  Thus  it  went  on  day  and  night.  He  slept  in  a  small  room  in 
one  of  the  outbuildings,  and  often  he  could  be  heard  at  a  great  disUmce 
off  shouting  out  threats,  sometimes  throwing  boots  or  boot-jacks  against 
the  boardrd  side  of  the  building  wdiere  he  lodged  to  put  in  the  inter- 
jection points. 
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**  It  may  be  imagined  that  a  boy  of  a  reserved  and  sensitive  disposi- 
tion, as  I  was,  could  not  assimilate  very  well  with  such  a  character  as 
this.  I  was  always  disUmt  in  my  intercourse  with  him,  and  a  feeling 
of  aversion  for  his  habits  of  savagery  led  me  to  avoid  coming  in  contact 
with  him  more  than  was  rendered  necessary  by  our  joint  labors  on  the 
fann. 

*'As  the  years  passed  on  and  I  continued  to  live  in  the  presence 
of  my  uncle's  fierce  demonstrations  of  hostility  against  the  invisible 
destroyer  of  his  comfort,  my  tolerance  for  his  conduct  insensibly  gave 
way.  I  had  now  reached  the  age  of  eighteen  or  nineteen;  was  a  tall, 
slender  youth,  not  strong  either  in  nerve  or  muscle. 

*'The  exhibition  of  his  ruling  passion  called  up  more  and  more 
detennined  feelings  of  antagonism  in  my  breast. 

'  *  Before  I  knew  it  I  had  gone  a  criminal  length  in  my  resentful 
feeling.  I  came  at  last  to  feel  that  a  person  of  such  a  thoroughly 
savage  character  did  not  deserve  more  indulgence  than  a  mad  dog.  My 
position  from  that  time  was  one  of  contingent  murder.  Alas !  that  I 
should  have  been  content  to  let  such  a  state  of  things  last  a  single  day. 
The  frightful  danger  of  my  situation  ought  to  have  been  sufficient  to 
spur  me  to  sacrifice  everything  to  escape  from  it.  But  I  was  in  chains, 
the  chains  of  apathy,  impotence,  and  incapacity,  and  I  could  only  stay 
where  I  was  and  fume  against  the  object  of  my  detestation. 

* '  I  must  always  regard  it  as  one  of  the  most  unfortunate  things  in 
my  unfortunate  career  that  I  should  have  been  placed  in  contact  with 
this  much  to  be  commiserated  sufferer  at  such  a  time  of  life.  It  was 
not  the  man  himself  that  I  hated.  When  my  judgment  could  act  with- 
out impediment,  I  saw  that  his  uni)leasant  behavior  was  entirely  the 
phenomena  presented  by  his  never-ending  war  against  what  was,  in  his 
eyes,  the  most  wicked  and  cruel  of  persecutions.  I  could  then  pity  him 
and  dismiss  all  rancorous  thouglits." 

This  antipathy  led  to  a  change  in  the  residence  of  our  author.  He 
felt  that  he  must  be  separated  from  his  uncle,  and,  accordingly,  he  re- 
moved to  a  town  at  some  distance  from  the  farm.  It  is  curious  that 
he  never  speaks  of  his  uncle  as  insane,  and  it  is  probable  that  both  his 
mother  and  himself  and  other  relatives  regarded  his  persecutory  delu- 
sions as  merely  evidence  of  eccentricity.  Soon  after  removing  to  town 
he  liad  some  pulmonary  difficulty,  and  he  speaks  at  some  length  of  this 
as  follows : 

**  In  the  depressed  state  of  my  nerves  I  imagined  myself  much  worse 
than  I  really  was,  and,  like  many  others  in  the  same  condition,  I  felt 
as  if  I  was  liable  to  sink  away  and  die  at  any  time.  My  disease  was 
accompanied  with  periodical  accesses  of  fever,  and  in  the  fictitious 
strength  of  excitement  given  by  this  my  mind  seemed  to  gain  an  ab- 
normal acti\aty.  It  was  at  this  time  that  I  first  received  a  revelation  on 
the  mysteries  of  the  human  soul  that  had  an  all-dominant  effect  on 
my  destinies  and  the  turn  of  my  thoughts  ever  after.  ...  I  now 
learned  what  had  always  been  to  me  a  hidden  mystery — what  was  the 
meaning  of  strength  of  will  and  strength  of  intellect.  Before,  I  had  ever 
lived  enshrouded  in  mists  and  clouds.  In  that  transitory  strength  given 
by  the  fever  coursing  through  my  veins,  I  now  saw  the  man  I  ought 
to  have  become  rising  up  like  a  shadowy  phantom  in  judgment  on  the 
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wreck  which  I  really  was  .  .  .  My  agitation  was  so  great  that  my 
mother  and  the  neighbors  seemed  to  fear  that  I  was  going  crazy.  / 
felt  that  I  hud  been  crazy  for  a  long  while  and  had  just  recovered  reason. 
It  was  a  fact.  But  I  was  constrained  to  lock  up  my  remorseful  agony 
in  my  own  l)rea8t." 

We  have  seen  that  our  patient  was  throughout  his  early  youth 
morbidly  subjective,  and  his  hypochondriasis  increased  with  years.  He 
had  now  attained  the  age  of  twenty-three  ;  we  shall  let  him  de8cril)e  his 
mental  condition  and  habits  of  life  at  this  time.  In  this  description  we 
shall  see  the  gradual  growth  of  persecutory  ideas  upon  a  favorable  soil : 

**My  strength  and  endurance  were  not  sufficient  for  manual  labor, 
and  I  did  not  feel  confidence  enough  in  the  clearness  and  energy  of  my 
mind  to  justify  me  in  making  application  for  any  post  where  head-wort 
would  have  been  demanded,  or  for  which  ready  presence  of  mind  or  a 
good  address  would  have  been  recjuired.  But  it  was  the  unpleasantness 
felt  on  contact  with  my  fellow-men  that  operated  more  strongly  than 
anything  else  in  binding  me  down  to  the  course  of  life  to  which  I  de- 
voted myself.     I  felt  my  deficiencies  most  keenly  every  time  I  met  a 

human  being  face  to  face I  could  not  do  otherwise  than 

shun  what  was  so  galling  to  my  sensibility,  wliile  appearing  to  conduce 

to  no  desirable  end But  I  am  going  to  show  that  I  still 

remained  exposed  to  very  great  dangers,  and  it  is  as  true  as  it  was 
before  that  I  shunned  the  only  means  of  averting  the  calamities  threat- 
ening me,  no  doubt  of  necessity  at  this  stage,  and  in  obedience  to  the 
eternal  decree  that  every  tree  shall  spread  out  and  develop  in  accord- 
ance with  the  qualities  given  to  it  *  before  it  was  in  the  ground. '  I  did 
not  like  the  constraint  imposed  upon  nie  by  the  presence  of  man.  I  did 
like  the  freedom  of  solitude.  I  stron^jjly  disliked  many  things  I  noticed 
in  the  manner  and  words  of  some  I  met,  and  there  was  nothing  to  pre- 
vent this  dislike  from  occasionally  b(»ing  absorbed  into  my  solitary 
musings,  to  find  its  final  resolution  in  the  passion  of  indignation  in  its 
various  degrees  of  intensity  as  the  case  might  be.  I  have  spoken  before 
of  my  defective  means  of  dcifense  against  *  teasing'  or  mocking  for  the 
purf)ose  of  troubling.  I  was  always  terribly  alert  and  sensitive  to  all 
kinds  of  *  snubs'  and  sneers,  and  obliciiie  remarks  in  general,  on  their 

proficiency  in  which  some  peo])le  pride  themselves  so  nnich 

I  was  also  disagreeably  impressed  by  the  ways  of  some  who  sliowed  a 
disposition  to  turn  th(;ir  attention  to  myself,  inst(Mid  of  confining  theni- 
selv(?s  to  the  subj(?ct  I  was  presenting  to  them. 

**I  was  being  carried  into  a  state  of  secret  enmity  to  mankind  in 
general  by  the  prevailing  tenor  of  my  brooding  meditations,  and  there 
was  no  corrective  present. 

**  But  all  received  a  hue  from  a  yearning  for  what  was  worthy 
in  life,  paired  with  a  mournful  sense  of  its  hopeless  absence.  What- 
ever wrong  turns  I  may  in  my  weakness  liave  been  betrayed  into,  it  is 
impossible  that  I  should  look  upon  my  then  existing  frame  of  mind 
as  a  whole  with  rep(»ntant  feelings.  As  well  condemn  righteousness 
and  lioliness  itself ! 

^' When  I  admit  that  I  occasionally  was  overcome  with  an  irruption 
of  hard  feelings  toward  wrong-doing  man,  it  will,  of  (course,  not  l)e 
understood    that   I   was   habitually   morose   and   spiteful    in    temper. 
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TTothing  could  be  further  from  tlie  truth.  What  commotion  there  v 
vas  mostly  internal,  rarely  reaching  the  surface  in  visible  ebullitions. 
.  .  .  .  I  occupied  myself  with  the  tritiing  labors  of  my  garden, 
dwelling  with  interest  and  pleasure  on  tlie  progress  of  my  crops  and 
flowers,  and  every  now  and  then  took  a  ramble  over  to  the  woods  lying 
to  the  south,  which  were  a  favorite  place  of  resort  to  me  all  the  while  I 
lived  there.  There  I  botanized  and  moralized,  explored  the  recesseB  of 
the  wixmIb,  enjoyed  tlie  calm  quiet  of  nature,  and  groaned  over  my 
hapless  condition,  wondering  what  it  was  to  come  to. 

■'  Theje  were  some  little  things  that  happened  to  me  tlie  first  year 
after  I  left  the  farm  which  becauje,  as  it  wore,  a  kind  of  sample  of  what 
I  must  eontinue  to  expect,  and  the  memorj-  of  which  had  more  influ- 
ence  over   my  action  in  after  time  than  I  was  aware  of  myself,  no 

doubt When  I  was  aitjund  the  city,  thinking  I  might  get 

employment  I  called  on  one  of  my  old  acquaintances,  who  was  then  in 
a  store.  I  talked  with  him  a  few  minutes  at  that  time,  I  called  again 
a  short  time  after,  when  I  was  ttjld  by  the  proprietor  that  the  gentle- 
man I  had  C4illed  to  see  was  not  in.  There  were  a  number  of  men 
present  in  the  store, — saleemen, — and  it  became  apparent  to  me  that  they 
were  trying  to  exhibit  an  offensive  demeanor  toward  me,  or  perhaps  it 
would  be  as  true  to  say  that  they  were  moved  to  make  a  derisive  de- 
monstration against  me.  At  all  events,  all,  with  |Ji'rhaps  tlie  excep- 
tion of  tlie  proprietor,  stood  with  contortions  of  countenance,  which 

was  perhaps  laughter,  until  I  retired I  found  it  hard  to 

consign  this  to  forgetfulnesa.  At  first  it  lay  dormant,  but  it  woidd 
come  up,  and  I  must  confess  I  had  Jiard  feelings,  even  revengeful  feel- 
ings, toward  the  actors.  Another  thing  ha|ipened  the  same  fall.  I 
went  to  a  store,  and,  sUmding  at  the  counter,  was  noticed  by  one  of  the 
clerks, — an  Irishman, — who  came  to  me  and  said,  'I  always  wait  on  the 
little  boys  first,'  and,  as  I  took  no  notice  of  the  remark,  seemed  so  de- 
termined his  words  should  not  be  lost  on  me  that  he  repeated  them, 
with  the  addition,  'like  you.'  As  l>efore,  it  produced  no  immediate 
effect,  but  it  afterward  rose  and  rankled  in  my  memory,  and  I  was  not 
able  to  keep  clear  ot  imagining  vindictive  things.  In  fact,  to  tell  the 
truth,  in  both  cases  I  felt  that  blood  would  have  been  sweet  t^  me. 
.     .     .     .     My  mode  of  thinking  on  these  incidents  no  doubt  had  in  it 

much  of  the  character  of  insanity The  effect  was  that  I 

got  settled  down  into  the  fixed  idea  that  contact  with  the  thoughtless, 
evil  world,  in  my  state  of  body  and  mind,  would  impose  upon  me  the 

necessity  of  committing  crime  in  vindication  of  my  honor 

I  let  these  bloody  memories  tinge  my  whole  mind,  and  all  its  anticipa- 
tions and  resolutions  for  the  future 'I  see,'  I  said  to  my- 
self, in  substance,  '  that  these  galling  collisions  are  the  natural  penalties 
of  being  imperfect. ' 

"It  may  be  as  well,  for  the  prevention  of  misconceptions,  to  say 
that  I  never  took  one  step  toward  putting  any  design  thence  arising 
into  execution.  I  had  no  designs.  I  never  armed  myself,  or,  in  tact, 
went  any  further  than  to  rehearse  the  drama  of  revenge  in  my  own 
mind,  Tlie  pistol  I  Ijoughtwas  one  which  I  would  not  have  trusted  for 
a  moment  to  carry  for  the  purpose  of  self-defense Never- 
theless, the  events  on  the  farm  show  that  my  wickedness  was  not 
altogether  of  a  mimic  kind,  and  I  will  not  attempt  to  escape  righteous 
judgment 
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**  I  used  to  make  many  resolutions  al>out  regularity  in  habits  of  eat- 
ing, which  I  found  myself  powerless  to  keep.  A  sense  of  depression 
and  vacuity  would  come  over  me,  aggravated  by  my  solitary,  monoto- 
nous life,  I  presume,  and  often  by  an  obstructed  state  of  the  alimentary 

organs It  is  a  common  feature  in  insanity  or  semi-insanity 

left  to  itself,  I  think.  I  also  exerted  my  brain  to  the  extent  of  abuse, 
I  know,  in  the  way  of  study.     ...  I  used  to  study  Latin  for  a 

pastime,  and  often  kept  (cudgeling  my  brains  over  Cicero  and  Ca»mr 
until  the  top  of  my  head  was  very  sore.  This  solitary  immersing  of 
an  enfeeblecl  mind  in  study,  with  obliviousness  to  myself  and  all  sur- 
roundings, was,  no  doubt,  a  help  toward  the  grand  consummation  that 

took  place  in  the  fullness  of  things I  suffered  a  good  deal 

from  bodily  ailments.  My  liver  seemed  to  be  thoroughly  out  of  order 
and  tor])id.  I  had  a  feeling  of  hardness  and  inflammation  in  my  sides 
regularly,  a  certain  length  of  time  after  meals ;  digestion  was  bad, 
appetite  irregular — in  fact,  every  sign  of  a  deadlock  in  the  vital  func- 
tions.'' 

His  mother  and  he  removed  to  another  village  in  1871,  when  he 
was  twenty-eight  years  of  age,  by  which  time  there  was  but  little 
question  of  his  insanity,  even  among  his  relatives.  I  let  him  take  the 
thread  of  the  story  again  at  this  epoch  : 

*^  When  my  mother  was  making  preparations  for  moving  she  asked 
me  to  help  in  packing  up  some  chairs.  I  made  an  effort  to  apply  my- 
self to  the  task,  but  suddenly  found  myself  overcome  by  my  feelings, 
and  before  I  knew  what  I  was  about  I  had  shivered  one  of  the  chairs  to 
fragments.  A  most  unpromising  omen  !  The  fact  is  that  I  was,  and 
had  been  for  some  time,  in  a  state  which  any  pliysician,  knowing  the 
facts,  would  have  pronounced  to  be  unmistakable  insimity.  But  I 
had  different  ideas  about  what  constituttnl  insanity,  and  often  thought 
to  myself  that  if  I  did  get  put  into  an  asylum,  as  had  been  threatened, 
they  would  not  kee])  mo,  because  th(\v  would  see  that  I  was  perfectly 
rational.     I  have  learned  more  al)out  tlu^  subject  since. 

**  Things  of  the  kind  I  have  told  of  had  happened  to  me  l)efore,  at 
uncertain  intervals,  during  several  years,  an  obstructed  state  of  the 
bowels  bringing  on  a  turn.  I  would  get  into  such  a  condition  of  exag- 
gerated discomfort  as  to  lose  for  a  moment,  or  sometimes  quite  a  speU, 
my  control  over  my  actions,  and  act  very  strangely.  Sometimes  I 
dashed  down  an  article  I  happened  to  have  in  my  hands,  or  demolished 
the  first  thing  that  came  to  hand;  sometimes  I  gave  vent  to  my  feelings 
by  grating  my  teeth,  *  clawing '  my  face,  and  going  through  strange 
grimaces  and  agonizing  contortions.  Mv  face  seemed  to  me  to  be  par- 
alyzed when  I  had  such  turns,  as  if  lifeless.  The  worst  thing  I  ever 
did  was  when  I  flew  at  my  mother  in  a  sudden  access  of  frenzy  one  day, 
when  she  had  wrought  upon  my  feelings  by  talking  to  me  irritatingly, 
and  bit  out  a  mouthful  of  her  hair.  .  .  .  When  I  was  conmiitted 
to  the  asyluni,  at  a  lat^r  day,  it  was  reT)orted  as  one  of  my  symptoms 
that  I  had  delusions  about  my  mother  l)eing  my  enemy,  etc.,  but  noth- 
ing could  be  furth(T  from  the  truth.  ...  I  often  griev(^d  in  secret 
over  my  inability  to  be  a  stay  and  protection  to  her,  bereft  as  she  was 
of  all  other  sup])ort,  but  all  in  vain. 

*^  In  my  new  home  I  was  in  one  of  a  row  of  houses,  with  strangers 
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living  near  on  both  sides,  and  the  sense  of  the  presence  of  the  evil 
which  I  had  shrunk  from  so  long  weighed  down  upon  nie  with  crushing 
weight.  After  a  while  my  spell  of  hypochondriacal  despondency 
passed  off,  and  I  settled  down  into  the  way  of  living  which  I  adhered 
to  as  long  as  I  remained  there.  As  to  getting  acquainted  with  my 
neighbors,  or  having  any  intercourse  or  dealings  with  them,  that  was 
altogether  out  of  the  question.  ...  I  now  had  more  of  the  feeling 
of  constraint,  from  the  knowledge  that  I  was  moving  under  the  eyes  of 
people  who  were  strangers  to  me,  than  the  strangest  of  the  strange 
could  be  to  a  person  of  the  ordinary  stamp.  Sometimes  I  heard  re- 
marks which  did  not  affect  my  feelings  flatteringly,  but  that  was  not 
common. 

**  Along  in  June  I  had  a  worse  spell  than  common  of  the  kind  of 
nervous  stagnation  or  will-impotence  of  wliieh  I  have  spoken,  and  per- 
petrated some  quite  irregular  acts  before  my  fetters  became  slackened. 
In  my  despair  I  tore  the  collar  from  my  shirt,  tore  the  slippers  I  was 
wearing,  dashed  my  fist  into  a  tempting  dish  which  my  mother  was 
offering  me  to  eat,  and  other  things  of  the  kind.  The  house  we  occu- 
pied was  owned  by  a  maiden  lady  who  lived  with  her  sister  in  part  of 
the  house.  ...  In  the  evening,  after  the  other  sister  returned, 
who  had  been  absent  during  the  day,  I  overheard  a  few  words  which 
showed  plainly  enough  that  the  events  of  the  day  were  being  discussed 
in  no  ver}'  gratified  humor.  It  was  evident  that  my  acts  were  severely 
reprobated." 

The  next  day  the  justice  of  the  peace  called  upon  him  and  admonished 
him  to  restrain  himself,  hinting  of  the  asylum.  Of  this  our  author 
says  : 

**The  dragon's  tooth  of  reprimand  that  had  been  left  in  my  mind 
grew  into  a  monster,  in  whose  presence  I  found  it  impossible  to  live, 
and  I  had  a  fresh  access  of  despair.  It  w  as  a  hot  June  morning.  I  re- 
member seizing  a  razor  and  flourishing  it,  and  saying,  *  Show  me  that 
rascal  and  I  will  slaughter  him,'  or  words  to  that  effect,  meaning,  of 
course,  the  justice  of  the  peace." 

Both  homicidal  and  suicidal  inclinations  had  long  been  haunting  the 
secret  corners  of  his  mind,  for  three  years  before  he  tells  of  buying  a 
pistol  for  the  express  purpose  of  making  way  with  himself  or  some  one 
else.  On  this  day,  afler  meeting  the  officer,  he  determined  upon  suicide. 
He  w^alked  out  to  two  different  country  stores  and  bought  ammunition. 
On  his  way  back  he  passed  some  men  in  a  field.  They  all  looked  at 
him,  and  one  of  them  "  lauglnHl  loud  and  mockingly,  and  then  cried  out, 
in  a  sort  of  squealing  way,  the  intention  of  which  could  not  be  mis- 
taken." Then  he  played  a  gjinu^  of  croquet  with  a  young  man  at  his 
uncle's,  and  overheanl  the  young  man  make  a  covert  ancl  derisive  re- 
mark.    He  continues : 

*  *  I  passed  the  next  day  in  brooding,  silent  melancholy.  It  was  a 
rainy  day  and  in  accord  with  my  feelings.  .  .  .  Tliat  night  I 
wrote  a  little  statement  to  be  left  behind.  ...  It  can  not  be  said 
that  I  plunged  thoughtlessly  into  the  gulf  of  self-murder.  I  had  from 
the  first  gaged  the  responsibility  I  was  taking  on  myself,  as  fully  as 
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my  mind  was  capable  of  doing  it.  I  felt  the  whole  weight  of  the  con- 
demnation that  rested  upon  me  for  committing  such  a  deed.  .  .  . 
I  passed  some  part  of  the  hours  of  the  night  in  sleep.  In  the  morning 
my  mother  came  to  the  door  to  see  how  I  was,  and  I  grasped  her  hand 
with  a  gesture  of  agonized  despair.  She  took  it  as  an  indication  that  I 
was  going  to  have  one  of  my  wild  spells  again,  and,  as  she  told  me 
afterward,  began  to  anticipate  some  work  of  demolition  after  I  should 
come  down-stairs.  After  she  had  gone  down,  I  went  and  took  the  pistol 
from  the  stand-drawer,  put  on  a  fresh  cap,  got  into  bed  again  and 
propped  up  my  head  on  the  pillows,  placed  the  muzzle  of  the  pistol 
against  the  center  of  my  forehead,  and  fired.** 

He  lost  considerable  blood  from  the  scalp-wound,  but  the  bullet  had 
glanced  off;  and,  although  he  now  tried  to  starve  himself,  he  was  up 
and  about  in  a  few  days  as  usual,  attending  to  his  garden  with  bandaged 
forehead.     He  continues : 

**  There  were  some  steps  taken  toward  getting  me  into  an  asylum 
after  my  abortive  attempt  at  suicide,  but  as  there  were  difficulties  about 
it,  and  I  appeared  perfectly  sensible  and  rational,  my  relatives  concluded 
to  let  it  rest. 

**  From  the  time  of  my  shooting  until  the  next  spring  there  was  not 
much  that  deserves  mention.  How  were  my  thoughts  about  suicide? 
It  must  be  said  that  I  had  not  totally  renounced  that  idea.  .  .  . 
I  used  very  often  to  scan  the  beams  in  the  wood-house  and  the  coils  of 
clothes-line  in  the  garret.  .  .  .  The  old  difficulty  of  giving  way 
under  the  slighting  or  displeasing  demonstrations  from  others  remained 
as  bad  as  ever.  I  remember  once  I  was  so  wrought  upon  by  some 
trifling  thing  said  or  done  by  one  of  my  relations  that  I  kicked  out  the 
bottom  of  a  cane-seat  chair  I  was  resting  my  feet  on,  in  a  sudden  par- 
oxysm of  impotent  emotion.'* 

About  this  time  he  also  made  a  futile  attempt  to  poison  himself  by 
drinking  a  bottle  of  strong  tincture  of  valerian  that  he  had  made 
himself.     That  incident  he  describes,  and  then  proceeils  : 

**  It  was  my  intention,  when  I  began  this  sketch  of  my  life,  to  give 
greatest  ])rominence  to  that  part  beginning  with  my  troubles  in  Clinton 
Street — that  is  to  say,  the  period  of  confirmed  lunacy  with  hallucinations, 
according  to  the  world's  avowed  decision;  but  it  appears  at  present  that 
my  {)roject  is  not  to  go  into  fulfilment.  I  liave  been  greatly  delayed  in 
doing  as  much  as  I  have  by  lack  of  strength. 

**To  make  the  account  which  I  have  given  as  full  an  exhibition  of 
my  condition  at  the  time  my  hallucinations,  if  such,  appeared,  I  will 
note  some  furtlior  defects  in  my  mental  action  which  I  had  noticed  up 
to  this  time.  First,  two  or  three  things  indicating  original  lack  of 
control  over  the  brain  by  the  will,  or  non-identification  of  my  will  with 
the  action  of  my  brain,  and  which  I  must  count  for  predisposition. 
I  have  been  troubled  from  my  l)oyhood  with  a  tendency  of  my  brain  to 
see  things  it  ought  not  to  see  in  what  is  placed  before  my  eyes.  This 
refractoriness  does  not  extend  to  all  kinds  of  monstrous  visions,  but  is 
limited  to  the  singling  out  of  the  lineaments  of  the  human  face  in  the 
outlines  of  objects  seen.     The  annoyance  I  have  experienced  from  this 
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has  varied  greatly,  according  to  the  state  of  my  health.  When  I  used 
to  be  sick  with  the  fever  and  ague,  I  would  lie  in  ])ed  and  gaze  at  the 
coarsely  daubed  window-shades  in  my  bedroom,  until  I  had  made  out 
every  possible  kind  of  a  profile  that  could  be  distinguished. 

**The  other  of  the  two  most  serious  abnormal  peculiarities  is  the 
supplying  of  missing  articulations  to  vocal  sounds,  heard  but  not 
understood  distinctly,  so  as  to  give  my  mind  the  impression  of  certain 
words,  at  the  same  time  that  I  knew  I  had  not  understood.  Sometimes 
I  have  been  really  cheated  this  way,  and  only  found  it  out  by  inquiring 
afterward.  This  might  not  give  conclusive  proof  of  the  deception,  it  is 
true.  Not  to  violate  privacies,  I  will  illustrate  supposititiously.  If 
it  were  proclaimed  aloud,  far  enough  from  me  to  allow  the  inflections 
but  not  the  articulations  to  reach  my  ear  with  certainty — 

We  See  Where  Lies  the  Dreadful  Secret  ! 

my  mind  might  involuntarily  and  instantaneously  reshape  it  in  such  a 
way  that  I  would  understand  : 

Deceive  Where  Lies  Were  Ever  Sacred  ! 

**My  attention  was  always  quite  easily  disturbed  by  noises,  par- 
ticularly talking.  In  boyhood  the  sound  of  voices  in  conversation  at  a 
little  distance  after  I  had  retired  to  rest  often  gave  me  very  serious 
annoyance,  showing  excessive  irritability  of  the  brain. 

* '  Such  was  my  mental  state  on  the  eve  of  my  being  overtaken  by  a 
more  marvelously  awful  fate  than  ever  fell  to  the  lot  of  mortal  man. 

'*My  original  purpose  was  to  follow  the  incidents  ha\4ng  a  bearing 
on  my  mental  fortunes  with  tolerable  minuteness,  in  an  unbroken  chain, 
up  to  the  time  of  reaching  that  wonderful  state  in  which  I  have  existed 
for  the  last  six  and  one-half  vears. 

'^  I  shall  be  obliged  to  confine  myself  more  to  generalities. 

'*  I  was  in  such  a  towering  state  of  morbid  sensitiveness  that  a  slight 
tinge  of  impertinence,  brusqueness,  or  fancied  contemptuousness  in  the 
manner  of  those  I  met,  put  me  on  the  rack  at  once.  ...  It  began 
to  occur  to  me  after  a  little  that  my  ears  were  becoming  wonderfully 
acute  for  such  things.  Very  often  I  would  hear  lively  discussions  on 
my  character,  and  disputes  about  the  pro})er  epithets  and  titles  to  be 
applied  to  me,  which  I  understood  perfectly  at  an  astonishing  distance 
off.  ...  I  was  wrought  up  to  such  a  pitch  that  I  formed  a  resolve 
that  if  I  were  given  a  sufficiently  open  provocation,  I  would  attempt  a 
bloody  revenge,  and  on  one  occasion  went  out  with  a  razor  in  my 
pocket.  ...  I  had  an  oppressive  feeling  of  impotence,  as  if  para- 
lyzed, and  suddenly  did  things  I  had  no  intention  of  doing,  as  in 
breaking  glass.  .  .  .  I  had  a  soreness  all  through  my  limbs  which 
I  compared  to  molten  fire  running  through  my  nerves. 

**I  began  to  hear  responses  to  and  comments  on  my  performances, 
and  it  gradually  dawned  upon  me  that  I  had  been  making  myself  a 
conspicuous  object  of  curiosity  to  the  whole  neighborhood.  .  .  .  The 
comments  heard  grew  more  numerous  and  more  and  more  derisive.  .  .  . 
I  had  no  suspicion  at  the  time  of  any  of  the  inspiration  being  drawn 
directly  from  my  head.  I  do  not  say  it  was  so.  This  is  the  debatable 
ground.    ...    It  was  not  until  about  a  week  later  that  it  became  evident 
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to  me  that  I  was  hearing  my  own   thoughts  given  expression  to  by 
foreign  wills  and  voices. 

'*I  heard  a  great  deal  about  ^inducting,'  *  conducting, '  *  sphere  of 
influence,'  sometimes  even  *  poles,'  positive  and  negative,  and  my  brain 
was  constantly  compared  to  a  magnet.  ...  I  could  find  no  better 
explanation  myself  for  a  long  time  than  tlie  theory  of  a  fluid,  similar  to 
or  the  same  as  electricity,  uruting  brains. 

*  *  One  was  the  story  of  an  English  physician  who  had  become  ac- 
quainted with  my  magnetic  properties,  and  who  was  on  the  spot  at  the 
beginning,  directing  the  experiment.  He  was  stated  to  have  been  the 
first  to  form  a  perfect  communication  with  the  inducted  brain,  and  he 
had  drawn  off  my  entire  memory  back  to  childhood,  and  had  delivered 
it  ver))ally  in  the  presence  of  reporters  from  the  city,  who  had  taken  it 
down.  It  was  stated  that  the  record  was  preserved  in  a  number  of  thick 
volumes.  Tliese  he  had  taken  with  him  when  he  sailed  for  England 
during  the  most  prosperous  part  of  the  experiment.  It  was  further 
asserted  that  he  continued  in  communication  with  my  thoughts,  and 
that  wherever  he  went  every  one  to  whom  he  told  the  story  oi  the  new 
marvel  was  also  set  in  connection  with  the  magnetic  current  flowing 
from  my  head,  and  began  to  participate  in  my  thoughts.  .  .  .  One 
word  more  of  the  English  doctor.  He  is  said  to  have  declared  that  if 
he  had  assisted  at  my  birth  he  would  not  have  suffered  me  to  remain 
alive,  as  the  monstrous  character  of  my  organization  could  have  been 
seen  at  a  glance.  .  .  .  After  the  whole  eartli  had  become  pervaded 
with  the  magnetism  from  my  head,  it  would  be  felt  as  long  as  I  lived, 
and  the  instant  of  my  death  would  be  thus  signaled  all  over  the  globe, 
and  would  be  noted  and  used  by  all  nations  as  a  new  era  from  which  to 
reckon  time. 

*'  I  would  think  of  the  Bible,  go  and  open  it  at  haphazard,  and  just 
where  my  eye  fell  there  wtis  a  passiige  that  showed  me  imjHclf.  Once 
when  I  had  been  fretting  about  my  ill  success  in  getting  my  mother  to 
accord  with  my  views  about  my  neighbors'  doings,  I  hit  upon  this  : 

**  *An(l  it  shall  vmwe  to  pass  that  when  any  sliall  yet  prophesy,  then 
his  father  and  his  mother  that  begat  him  shall  say  unto  him.  Thou 
shalt  not  live,  for  thou  speakest  lies  in  th(i  name  of  the  Lord  ;  and  his 
father  and  his  mother  that  begat  him  shall  thrust  him  through  when 
he  prophesieth',  etc. — Zechariah,  xiii. 

**But  the  most  pc^rfect  identity  of  all  is  to  be  found  scattered 
through  the  Psalms ' '  [of  which  he  quotes  several  pages,  and  then  con- 
tinues] :  *^  I  do  not  intend  to  appropriate  the  spirit  of  these  passages, 
or  to  make  their  language  my  own,  but  quote  them  thus  collectively  as 
an  evidence  of  fact.  I  am  myself  but  an  in()uirer.  Do  they  express 
the  experience  of  any  certain  person  or  persons?  Or  are  they  pro- 
phetic? .  .  .  Can  it  be  that  the  same  thing  that  has  happened  to 
me  has  befallen  another  in  ages  long  pjist,  and  that  these  are  the  traces 
of  it? 

**I  have  also  found  a  most  remarkably  close  application  of  many 
of  the  precepts  and  reflections  of  Thomas  it  Kempis  in  his  *  Imitation 
of  Christ.'  He  seems  to  keep  the  same  character  exhibited  in  the 
Psalms  in  view,  only  speaking  as  a  monitor,  instead  of  in  his  person. 
I  presume  I  find  myself  mirrored  in  both  these  places,  because  I  am 
an  extreme  case. ' ' 

Gradually  his  delusions,  burgeoning  one  from   another,  became  so 
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systematized  that  in  the  last  year  of  his  stay  at  tliis  asylum  he  could 
write  in  his  book  : 

**The  signs  are  too  many  and  too  evident  to  permit  me  to  doubt 
that  my  destiny  is  bound  up  with  the  religion  of  the  world.  I  stead- 
fastly believe  that  the  words  in  Jeremiah,  '  Take  forth  the  precious 
from  the  vile/  are  addressed  to  me;  and  I  can  not  be  recreant  to  the 
holiest  of  duties.  ...  I  will  not  waste  time  in  useless  discussion, 
but  start  Avith  the  assumption  that  it  is  God's  will  that  I  should  give 
the  world  my  opinions. 

"If  it  comes  to  be  generally  believed  that  my  sign  is  a  fulfilment 
of  Hebrew  prophecy,  I  would  recommend  a  transfer  [of  the  Sabbatli] 
to  the  day  of  the  commandment.  The  very  fact  of  a  day  one  step  re- 
moved being  fixed  on  by  both  Christians  and  Mohammedans  looks  like 
an  admission  that  another  step  remained  to  be  taken. 

**  Was  it  not  the  confidence  of  Jesus  in  the  book  spoken  of  above 
that  made  him  say  he  knew  the  Father,  when  contending  with  believers 
in  personified  derangement? '' 

Quite  a  large  part  of  the  volume  is  devoted  to  expounding  the  Scrip- 
tures, in  accordance  with  hi^«  delusion  that  he  is  a  prophet  come  to  re- 
veal a  new  religion. 

For  instance,  of  Babel  he  says : 

**  I  find  an  application  for  the  tower  of  Babel  in  my  own  insane 
history.  I  expect  a  confusion  of  the  speech  of  the  old  sects  to  ensue 
likewise." 

Of  Abraham  he  remarks  : 

"  Abraham  is  accounted  the  father  of  all  who  believe  in  the  Eternal. 
I  believe  I  am  chosen  as  his  sign  for  the  abolition  of  all  dishonoring 
beliefs,  as  Abraham  was  set  up  against  all  idolators  and  pagans.  .  .  . 
I  have  to  note,  in  connection  with  the  offering  of  Isaac  by  Abraham,  that 
I  find  the  date  given  as  1872  before  Christ,  coinciding  with  the  year 
after  Christ  in  which  my  ear-troubles  commenced." 

Of  Esau: 

**  We  may  take  Esau  for  polytheistic  religion,  recognizing  and  deify- 
ing every  force  and  passion  that  has  dominion  over  the  soul  and  destiny 
of  man.  .  .  .  When  it  gave  u])  its  birthright  for  belief  in  a  single 
judge,  it  pledged  itself  to  go  on  and  submit  to  be  judged  by  the  new 
master.     I  believe  that  the  day  of  judgment  has  come." 

Of  the  miracle  of  the  rods  : 

*'  The  rods  changed  into  serpents  signify  arguments  becoming  living 
con\actions  in  the  mind  of  Pharaoh.  The  evangelists'  rods  live  as  ser- 
pents in  the  minds  of  Christian  believers,  but  I  confidently  expect  that 
my  rod  will  become  a  serpent  that  will  swallow  them  all  without  trouble. 

*' Israel  is  held  responsible  for  the  destruction  of  the  heathen  and 
their  idols.     I  conceive  that  I  am  the  Ijord's  instrument  for  the  com- 
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pletion  of  this  work,  and  that  I  have  been  shown  these  signs  in  the  law 
that  my  hands  might  be  strengthened. 

'*I  can  not  shut  my  eyes  to  the  fact  that  I  have  been  made  the 
world' s  sin-oflfering.  *  * 

Of  the  prophets  : 

**The  prophets  I  will  take  in  a  lump,  with  the  assurance  that  no 
one  can  fail  to  see  their  connection  with  my  destiny.  There  is  a 
prophecy  in  Ezekiel,  xxxiii,  30,  which  is  very  closely  paralleled  in  ray 
experience.     .     .     .     Jonah  gives  me  a  parable.'' 

His  discussions  of  theological  questions  are  interesting,  perfectly 
coherent  and  logical,  although  oflen  fanciful.  He  pays  tribute  to  the 
beautiful  moral  laws  and  righteousness  of  Christ,  but  is  disposed  to 
criticize  His  conduct  as  being  inconsistent  in  one  who  claimed  to  partake 
of  the  omnipotence  and  omniscience  of  the  Eternal.  Of  resurrection  he 
says : 

**  If  I  conceive  of  a  new  body  having  the  memory  which  I  have  of 
this  body's  life, — and  I  can  find  no  other  idea  of  the  continuance  of  a 
soul's  life  except  in  the  perpetuation  or  renewal  of  the  memory, — would 
that  in  the  new  body  be  a  iru-e  memory  ?  Would  it  not  be  a  hallucina- 
tion ?    Would  not  that  be  an  insane  creation  ?  " 

In  speaking  of  the  years  of  his  greatest  mental  aberration,  he  says : 

**  Here  I  (.'onie  to  more  debatable  territorv,  on  which  I  and  the  n^st 
of  the  world  hav(?  until  this  present  been  at  varian(*e.  I  will,  in  defer- 
en(^e  to  the  other  side,  make  use  of  the  word  believe  in  stating  facts  drawn 
from  the  region  of  my  memory  lying  within  this  shadowy  world.  I 
will  be  permittcnl  to  say,  therefore,  that  I  believe  that  arter  settling 
down  in  tlie  before-mentioned  place,  my  l)rain  was,  by  the  gradual 
progress  of  events  occurring  naturally  and  according  to  the  ordinary 
laws  of  human  affairs,  drawn  into  relations  to  the  living  actors  around 
me,  of  an  altogether  unc^xampled  kind — at  all  events,  different  from  any- 
thing plainly  recorded  in  the  annals  of  past  jiges.  I  believe  that  the  final 
result  of  suc^h  relations  was  the  superinducing  of  a  state  of  mental  inter- 
communication through  the  medium  of  my  sense  of  hearing. 

*^  But  this  is  a  very  old  story,  and  merely  a  restatement  of  the  per- 
fectly well-known  features  of  my  alleged  monomania.  Let  me  ])ass  on 
and  give,  as  well  as  I  am  able*,  my  own  theory  on  which  I  explain  these 
phenomena,  which  may  have  more  interest.  It  is  a  question  of  personal 
identification.  How  does  a  man  use  his  own  brain  ?  He  can  use  it 
because  it  recognizes  the  actions  of  his  members  as  belonging  to  the  per- 
sonal unit  of  which  it  forms  the  summit.  Now  the  question  is,  can  not 
a  Innnan  brain  under  certain  circumstances  become  so  perverted  as  to 
recognize  for  itself,  and  without  the  volition  of  its  bearer,  the  acts  of 
other  individuals  as  l>elonging  to  its  life,  as  falling  within  its  own 
memory  ?  And  if  so,  would  not  those  individuals  become  partakers  of 
the  intellecrtuality  of  that  brain,  know  its  conceptions  and  ideas,  while 
it  thus  recogniz(Hl  their  motions,  and  become  able  to  share  its  walks  and 
ways?  Such  I  believe  to  have  been  the  result  in  myself,  from  the 
towering  height  of  disintegration  reached  by  my  mental  organism,  by 
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the  gradual  process  which  I  have  endeavored  to  faintly  shadow  forth  in 
the  preceding  five  chapters. 

''  Let  us  see  whether  it  does  not  look  probable  that  a  mind  in  the 
habit  of  separating  recognized  observations  from  its  own  responsibility, 
considering  them  objectively,  philosophizing  on  its  own  manner  of 
working,  driving  the  impotent  and  erratically  acting  part  into  a  comer, 
as  it  were,  would  not  be  more  exposed  to  such  a  fate  as  supposed  than 
one  acting  unitedly,  and  right  or  wrong  as  a  iniit.  It  may  not  be  sus- 
ceptible of  argument  based  on  points  of  organic  action,  but  it  looks  a 
plausible  thing  to  me  that  the  insane  quality  or  element  in  such  a  brain 
might  be  acted  on  from  without,  and  give  itself  up  to  such  action,  inde- 
pendent of  the  thinking  will  of  that  mind. 

' '  But  let  us  further  suppose  some  little  abnormality  about  the 
original  constitution,  a  predisposition  from  a  slightly  dislocated  arrange- 
ment of  mind-apparatus  and  sense-apparatus. 

'*  Such,  say  I  once  more,  I  believe  to  have  been  the  case  with  myself, 
and  such  to  be  the  true  nature  and  essence  of  the  things  which  have 
constituted  my  insanity.  .  .  .  I  do  not  deny  the  fact  of  insanity, 
but  I  firmly  believe  that  it  is  and  has  been,  since  the  summer  of  1872, 
an  insanity  involving  the  will,  ideas,  and  acts  of  more  than  one  indi- 
vidual. 

**  Notwithstanding  my  full  and  necessary'  faith  in  the  reality  of 
things  as  I  have  reasoned  to  prove  them,  I  am  still  willing  to  concede 
that  there  has  been  more  or  less  of  purely  subjective  illusion  mingled 
with  these  dual  realities.  Under  one  aspei*t  the  whole  of  this  train  of 
mental  images  and  impressions  which  has  whirled  through  my  head 
has  consisted  of  insane  delusion.  The  effect  on  the  state  of  my  system 
has  no  doubt  been  analogous  to  that  produced  by  delusions,  and  the 
nervous  condition  which  preceded  it  was  such  jis  eventuates  in  the  rise 
of  delusions.  Does  not  the  development  of  delusions  often  have  a  com- 
pensating effect  in  freeing  the  nervous  system  in  a  manner  from  its 
trammels  ?  Perhaps  when  this  supervenes  the  brain  becomes  a  chim- 
nev  for  the  combustion  of  the  matters  which  threatened  to  entirelv  in- 
terrupt  the  action  of  the  system  by  clogging.  The  patient  is  then 
known  as  sensible  on  most  subjects,  but  a  confirmed  monomaniac.'' 

Certain  peculiarities  in  his  hallucinations  possess  considerable  in- 
terest. They  almost  always  referred  to  the  intercommunication  of 
brains.  In  July,  1878,  he  wrote  out  a  list  of  specimen  phrases 
which  he  had  heard  while  sitting  alone  at  an  asylum  window.  Some 
of  the.se  I  reproduce  here  : 

^^One  thing  you  know,  you  know  when  you  get  your  will  in  there 
you  get  him  into  a  hell  of  misery." — *'  He  ain't  got  any  will  there  to 
fool  away." — **Although  you  are  knowing  his  ideas  you  connect  with 
her  will." — '^  Instead  of  connecting  with  his  ideas  you  keep  giving  him 
to  her." — *' You  can't  get  your  will  there  till  he  connects  his  through 
to  his  thought." — **We  are  all  the  while  trying  to  make  him  think 
himself." — **  I  think  we  ought  to  be  making  efforts  to  get  the  idea  out 
on  the  hall." — ** After  they  get  the  whole  will  he  is  in  a  hell  of  torture 
all  the  while." — '*  We  keep  hollering  till  we  get  him  into  a  hell  of  hor- 
rors."— **  You  see,  when  there  are  two  wills  connected  with  the  head  at 
the  same  time,  he  ain't  nowhere." 
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These  were  the  voices  of  several  men  and  women.  In  fact,  his  hal- 
lucinations were  always  polyphonic,  and  at  times  would  be  polyglot. 
They  did  not  address  liim  directly,  but  spoke  to  one  another  about  him. 
He  seldom  had  hallucinations  of  hearing  except  when  the  ear  actually 
received  the  sound  of  distant  conversation  or  inarticulate  noises ;  so  that 
for  their  production  it  was  usually  necessary  that  there  should  be  trans- 
mission of  vibrations  to  the  auditory  cortical  area.  As  instances  of  the 
polyglot  character  of  the  voices  on  occasion,  I  relate  the  following  : 

Once  he  heard  some  one  call  out,  "  If  he  ain't  a  prophet  there  never 
was  a  prophet — tabulas  dedi  ut  vincerer."  In  tracing  this  Latin  to  its 
source,  he  found  it  was  a  perversion  of  a  phrase  in  a  note  to  Wins- 
ton's "  Josephus  "  :  "  Egomet  tabulas  detuli  ut  vincerer  "  (I  myself  car- 
ried the  letter  commanding  that  I  be  bound),  attributed  to  Bellerophon, 
which  he  had  once  read. 

At  another  time  in  a  street-car,  a  German  sitting  next  to  him  cried 
out,  "  Das  ist  das  grosste  Mirakel  von  der  ganzen  Welt  Jeder 
Gedanke  der  ihm  in  den  Kopf  gekommen  ist  hat  die  ganze  Village 
gehort."  (That  is  the  greatest  miracle  in  the  world.  The  whole  vil- 
lage has  heard  every  thought  that  has  come  into  his  head.)  The  gram- 
matical construction  of  the  foreign  phrases  is  open  to  criticism.  The 
language  used  by  his  invisible  tormentors  was  always  a  peculiar  dialect, 
often  abounding  in  slang,  which  he  considered  the  most  hateful  kind 
of  language,  and  which  was  such  as  he  never  voluntarily  used  in  the 
composition  of  his  own  sentences.  The  hallucinations  were  usually 
boisterously  satirical,  teasing,  quizzical,  frequently  accompanied  by 
laughter. 

Course  and  Prognosis. — The  usual  course  of  paranoia  has  just 
been  outlined.  Many  cases,  however,  enter  into  a  state  of  secondary 
dementia  toward  the  last. 

The  prognosis  is  absolutely  unfavorable.  I  do  not  know  of  a  single 
case  tliat  has  recovered.  These  patients  may  live  to  an  advanced  age, 
especially  under  the  fostering  care  of  an  asylum.  Remissions  are 
occasionallv  noted. 

Morbid  Anatomy. — The  disorder  is  purely  functional.  No  patho- 
logical changes  liave  been  found  in  the  brains  of  paranoiac^s.  In  some 
instances  asymmetrical  arrangement  of  tlie  convolutions  has  been  noted. 
These  belong  in  the  category  of  stigmata  of  degeneration. 

Treatment. — Therapy  does  little  or  nothing  for  the  disease  once  it 
has  become  established.  Sometimes  complete  change  of  environment 
brings  about  a  remission.  Constant  physical  occupation,  hard  work 
out-of-doors,  is  perhaps  the  most  useful  of  remcHlial  agents,  in  that  by 
this  means  the  mind  is  diverted  from  the  constant  contemplation  of 
hallucinations  and  d(»lusi()ns,  and  thnnigh  bodily  fatigue  is  made  to 
receive  a  (ionsidemble  amount  of  rejK)se.  Labor  acts  as  a  counterirri- 
tant.  Bv  it  episodic  outbreaks  of  excitement  mav  be  al>ortod  or 
reduced  in  intensity.  Prevention  naturally  would  be  of  vast  impor- 
tance, were  one  able  to  anticipate  the  coming  catastrophe  in  the  pn>- 
dronial  period.  Children  and  youths  who  exhibit  such  symptoms  as 
have  been  described  as  incident  to  the  hypochondriacal  epoch  of  the 
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evolution  of  paranoia  require  a  special  system  of  education  and  train- 
ing, in  which  occupation  of  the  muscles  and  out-of-door  life  should 
play  the  chief  r6le. 


CHAPTER  XIII. 

IDIOCY. 

Definition. — In  attempting  to  make  a  good  definition  and  prepare 
a  classification  of  idiocy,  we  meet  with  much  the  same  difficulties  as 
exist  in  connection  with  the  allied  subject  of  insanity.  The  innum- 
erable definitions  and  classifications  of  insanity  by  different  authorities 
are  familiar  to  all  students  of  morbid  psychology.  Each  author  feels 
called  upon  to  be  original  in  this  particular,  or  at  least  to  modify  and 
improve  upon  the  dicta  of  previous  writers.  This  confusion  is  quite 
parallel  in  the  matter  of  idiocy ;  and  it  is  easy  to  understand  why  this 
should  be  so,  for  in  both  conditions  we  have  deviations  from  the  normal 
mental  state  of  every  possible  shade  and  degree,  depending  upon  a  most 
varied  pathology.  The  etiology  is  complex,  and  the  psychic  and 
somatic  symptomatology  multiform.  There  is  no  wonder,  then,  that 
the  clinical  picture  is  hard  to  draw,  and  the  arrangement  into  clinical 
types  difiBciilt  in  the  extreme.  It  is  impossible  to  make  any  comparison 
between  the  psychological  state  of  idiots  and  that  of  normal  children, 
for  the  former  is  not  only  one  in  which  the  mental  faculties  are 
diversely  undeveloped  or  impaired  as  regards  their  quantity,  but  there 
is  infinite  variation  in  the  quality  of  the  idiof  s  psychic  functions. 
Likewise  it  is  impossible  to  contrast  the  mental  organization  of  the  idiot 
with  the  intelligence  of  the  lower  animals,  for  the  idiot  is  always 
abnormal,  while  the  animal  is  a  normal  being  in  the  zoological  series  to 
which  he  belongs. 

What  seems  to  be  desirable  in  a  definition  is  that  there  should  be 
expressed  in  it  the  condition  of  mental  weakness  existing,  the  facts  that 
the  condition  may  be  congenital  or  acquired,  and  may  be  due  to  a 
defect  or  some  disease  of  the  brain,  and,  further,  that  the  condition  is 
one  belonging  to  the  developmental  period  of  life.  A  definition  some- 
thing like  the  following  would  seem  to  me  to  fairly  express  these 
desirable  points : 

Idiocy  is  mental  feebkness  dice  to  disease  or  defeet  of  the  6ram,  c(wi- 
genital  or  acquired  daring  its  development 

Classification. — As  regards  classifications,  they  have  been  made 
upon  a  basis  of  symptomatology,  psychology,  etiology,  craniology, 
teratology,  and,  to  a  certain  extent,  of  pathology.  But  it  seems  to  the 
writer  that  the  time  is  not  yet  come  for  an  accurately  scientific  classi- 
fication of  the  forms  of  idiocy.  It  is  much  the  best  plan  at  present  to 
adopt  an  artificial  grouping,  chiefly  clinical,  but  pathological  to  the 
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extent  of  our  latest  knowledge.  Almost  any  of  the  types  of  the 
divisions  here  made  use  of  may  be  congenitid  or  acquired.  The  term 
idiocy  itself  is  generic,  including  as  it  does  all  degrees  of  mental 
impairment  in  early  life.  But  the  variations  in  d^ree  or  intensity  of 
the  mental  weakness  are  indicated  by  the  expressions :  idiocy^  for  the 
lowest  degree  of  mental  disability  ;  imbecility y  for  a  higher  degree,  and 
feeble-mindednejuif  for  the  cases  of  idi(x;y  in  which  the  psychic  faculties 
have  their  highest  development.  There  is  some  confusion  in  literature 
as  to  the  exact  limitation  and  application  of  these  degrees.  SoUier  has 
made  an  attempt  to  distinguish  idiocy  and  imbecility,  but  his  definition 
of  imbecility  is  not  tenable,  in  the  opinion  of  the  writer,  for  he 
describes  a  certain  small  class  of  imbeciles  as  rej>re8entative  of  the 
whole  order.  It  is  to  be  rememlK^red  that  in  each  of  these  degrees  we 
have  many  gradations,  and  the  entire  series,  from  absolute  idiocy  to  a 
normal  state,  leads  up  by  progressive  stages  through  various  typt»s  of 
idiocy,  several  steps  of  imbecility,  and  numennis  shades  of  feeble- 
mindedness, until  the  borderland  I>etween  the  highest  degenerate  and 
the  normal  individual  is  almost  indefinable. 

The  highest  group  includes  a  rather  well-defined  class  of  feeble- 
minded :  the  '*  backward  childn^n,"  the  eiifanUi  arrvh'^s  of  the  French, 
the  tardivi  oi  t\\ii  Italians,  and  the  Geuitig-zurWckgMiebenc  of  the  Germans. 
The  difficulty  is  not  so  much  in  the  delimitiition  of  this  class,  as  in  the 
se])aration  of  the  group  of  idiots  and  imbeciles.  It  is  easy  to  make  the 
classification  on  seeing  the  cases,  but  to  convey  to  others  the  differentia- 
tion by  description  is  far  from  b(Mng  so,  because  of  the  many  features — 
physical,  motor,  and  mental — which  are  concerned  in  such  division. 
The  writer,  while  emj)l()ying  the  term  idiocy  often  to  include  all  of 
these  degrees,  would  define  the  idiot  j)r()per  as  an  individual  able  to 
give  little  or  no  cjare  to  his  person  ;  in(raj)able  of  intelligent  coni- 
muni(!ution,  barely  able  to  express  his  material  wants,  most  awk- 
ward and  ungainly  in  his  movements,  if  he  move  at  all,  and  presenting 
marked  evidenc^e  in  his  lack  of  expression,  ajMithetic  attitudes,  and  physi- 
cal stigmata  of  degeneration,  of  the  profound  stunting  of  his  mental  and 
physical  development.  On  the  other  hand,  the  imb(»cile  is  able  to  c^re 
for  his  j)erson  and  dr(»ss,  attend  to  his  j)hysical  wants,  comprehend 
fairly  what  is  said  to  him,  c^irry  out  orders  more  or  less  intelligi»ntly,  is 
often  able  to  speak  w(»ll  (though  sometimes  speech  may  be  impossible 
to  a  very  intelligent  imbecile)  ;  if  not  j)aralyzed,  he  has  good  use  of  all 
his  muscles  ;  he  is  not  destitute  of  expression,  though  the  expression 
may  vary  from  an  evil,  mischievous,  cunning  «ist  of  countenance  to 
one  of  rollicking  gcuxl  nature  ;  there  are  fewer  stigmata  of  degenera- 
tion in  this  class  than  among  idiots. 

The  clinicopathological  grouping  of  the  varieties  of  idiocy  which 
the  writer  has  found  most  useful  to  him  in  his  work  at  the  Randall's 
Island  Hospital  for  Idiots  is  as  follows  : 

1.  Hydrocephalic  idiocy. 

2.  Microccj)halic  idiocy. 

3.  Paralytic  idiocv. 

4.  Epileptic  idiocy. 
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5.  Traumatic  idiocy. 

6.  Sensorial  idiocy. 

7.  Meningitic  idiocy. 

8.  Myxedematous  idiocy,  or  cretinism, 

9.  Amaun)tic  idiocy. 
10.  Idiots  savants. 

It  is  inijK)ssil)le,  in  tlie  brief  space  allotted  this  subject,  to  discuss 
these  various  forms  of  idiocy  in  detail.  The  reader  must  be  referred 
to  sjKKiial  works  and  articles  on  idiocy — to  the  general  works  of  Downs, 
Shuttleworth,  Voisin,  Sollier,  etc. — and  to  the  monographs  by  the 
writer  and  others.  Hydrocephalic,  microcephalic,  paralytic,  epileptic, 
and  traumatic  idiocy  are  readily  recognized  by  their  symptoms  or  historj'. 
Sensorial  idiocy  is  a  form  due  to  the  congenital  or  early  loss  of  two 
such  senses  as  sight  and  hciiring.  Proix^rly  treated,  these  patients  are 
capable  of  normal  mental  develoj)ment  (Helen  Kellar  and  L^ura  Bridg- 
man).  Meningitic  idiocy  can  usually  be  diagnosticated  only  by  auto])sy, 
unless  the  history  or  exacerbations  in  the  course  of  the  disease  demon- 
strate its  origin.  Cretinism  is  a  rare  fonn  which  has  been  fully 
described  in  many  brochures  in  recent  years.  The  amaurotic  form  is 
still  rarer.  There  are  only  two  of  these  in  the  Randall's  Island 
Asylum  among  many  hundreds  of  idiots. 

The  term  idiota  savaiUs  is  applied  to  all  such  idiots,  imbeciles,  or 
feeble-minded  as  exhibit  sj^ecial  aptitudes  of  one  kind  or  another, 
always  out  of  pn)portion  to  their  intellectual  development  in  other 
directions,  and  often  remarkable  as  compared  with  similar  accomplish- 
ments or  faculties  in  normal  individuals. 

There  are  manv  c«ses  of  the  kind  reconled  in  literature,  and  it  is 
not  at  all  uncommon  to  hear  of  idiots  in  our  newsjwjK'rs  and  museums 
who  are  exhibited  as  musical  jmKligies,  "  cjilculating  boys,"  and  the 
lik(».  Beyond  the  fact  of  the  existence  of  such  curiosities,  and  the  record 
of  their  deeds,  there  has  l)een  little  or  nothing  written  in  explanation  of 
these  j)lu»nomena.  The  psychology  of  the  condition  is  exceedingly 
obscure  ;  and  vwn  w(»r(»  the  psychologi(*al  j)rocesses  which  underlie  special 
aptitii(l(»s  understcMMl,  there  woidd  still  remain  the  mystery  of  the  mani- 
festation of  particular  talents  or  faculties  in  minds  other^vise  blank  or 
detective. 

The  aptitudes  may  l)e  summarized  as  follows : 

Arithmetical  faculty,  musical  faculty,  special  memories,  imitative 
faculty,  uKKleling  faculty,  delineative  facnlty,  faculty  for  |)ainting,  aj)ti- 
tiidc^  for  games  (draughts,  etc.),  aj)titude  for  buffoonery.  (See  article  by 
author  on  "  Idiofs  Savantu^'  in  Api)leton's  ^*  Popular  Science  Monthly," 
December,  1890,  in  which  a  history  of  some  remarkable  examples  is 
given.     See  also  i)age  777  of  this  Inwk.) 

General  Etiology. — There  are  nearly  twi(»(;  as  many  male  as  female 
idiots.  In  idiocy  due  to  prolonged  or  difficult  lal)or,  this  disproportion 
is  (;ven  larger  (thre(?  males  to  one  female) — a  fac^t  to  be  explained  pn)l)ably 
by  the  larger  size  of  the  male  infant.  The  causes  of  idiocy  may  be  classi- 
fied as  follows : 
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Degenerative 


Hereditary  transformation  of  nervous  and  mental  di8ease& 
Pathological  heredity  in  the  form  of  vitiating  diseases  or  habits  (ta- 

bercufosis,  rheumatism,  gout,  hcrpetism,  syphilis,  alcoholism,  etc. ). 
Sociological  factors  (extreme  youtn  of  parents,  extreme  age  of 

parents,  disproportionate  age  of  parents,  consanguinity). 


Adventitious 


Gestational 


Parturi- 
tional 


M  it^rnnl  I  Trauma,  shock,  fright,  diseases,  maternal 
mawjrndi  |      impressions. 

Fetal     f  Syphilis,  heart  disease,  arteritis,  morbid 
TV-      1      -j       processes  in  the  brain  and  meninges, 
(      twin  pregnancy. 

i  Difficult  labor,  primogeniture,  jiremature  birth, 
asphyxia  at  Dirtn,  instrumental  ii^urics,  pressure 
on  the  cord. 


f  Convulsions,  cerebral  diseases,  trauma  to  the  head, 
l^ostnatal   i     febrile  diseases,    mental   shock,  sunstroke,   over- 
(     pressure  at  school. 


The  relations  of  hercnlitv  to  i(li(Kn'  are  much  the  same  as  those  pf 
heredity  to  the  psychoses  described  in  the  chapter  on  (xcnend  Etiology  of 
Insanity.  The  statistics  available  (such  as  tlios(»  of  Shuttleworth  and 
Beach,  I^ingdon  Down,  Kcrlin,  and  Piper)  seem  to  show  neurotic  in- 
heritance in  about  forty  to  fifty  jx^r  cent,  of  idiots.  The  stigmata  of 
degenenition,  whic^li  are  so  marked  in  idi(K»y,  are  described  in  an  earlier 
chapter.  As  reganls  tul)erculosis  and  scrofula  in  the  parents,  the  |>er- 
centiiges  of  tlu^sc*  authors  vary  from  fifteen  to  thirty  per  cent.  Alco- 
holism takes  a  high  j)lace  among  the  causes  of  j)rogressive  hereclitary 
degeneration  (nine  to  sixteen  \wr  cent.).  The  writer  luis  found  that 
hereditiiry  syphilis  is  a  cH)mi)aratively  rarer  cause  of  idiocy  than  many 
would  suppose*,  and  this  is  supporteil  by  the  stiitistics  of  the  authors 
named  alM)ve  (one  to  two  per  c;ent.).  As  regjirds  consanguinity,  the  sta- 
tistics show,  that  th(5  j)roportion  of  idiotic  offsj)ring  of  cousins  to  the 
number  of  idiots  is  very  slightly  in  excess  of  the  number  of  c<msanguin- 
eous  marriages  to  marriages  in  gcMienil. 

Gestational  causes  vary,  according  to  the  statistics,  from  eleven  to 
thirty  per  cent.  Parturitional  factors  (mcMiingeal  hemorrhage  from 
prolonged  labor,  asphyxia  at  birth,  ))reinature  birth,  pressure  on  the 
cord,  forceps  injuries,  etc.)  are  activ(»  in  about  eighteen  per  cent.  It 
may  Ik?  said  that  forc(»ps  injuries  are  far  less  dangerous  to  the  child  than 
tedious  labor.  Among  adventitious  causes  infantile  convulsions  occupy 
a  j>reL»mineut  position  (over  2o  per  cent.).  But  we  must  remember 
that  the  convulsions  may  act  as  a  real  cause,  by  inducing  meningeal 
hemorrhage  ;  or  (M)iivulsions  may  be  merely  an  associated  symptom  of 
a  meningwil  hemorrhage  or  other  pathological  condition  due  t4)  some 
other  common  factor.  Cerebral  diseases  (meningitis,  hydrocephalus, 
hemorrhage,  thrombosis,  embolism,  tumor,  and  abscess)  follow  infantile 
convulsions  in  the  statistical  table  of  causes  (eight  to  nine  per  cent.). 

Acute  febrile  diseases  induce  idiocy  in  some  six  jwr  cent,  of  eases. 
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These  diseases  are  scarlet  fever,  measles,  whooping-cough,  typhoid 
fever,  small-pox,  and  diphtheria.  How  they  act  is  not  yet  known. 
Sometimes  it  is  through  meningeal  hemorrhage  induced  by  the  convul- 
doDS  so  common  at  the  onset  or  during  the  course  of  these  maladies. 
Possibly  at  other  times  it  is  through  an  infectious  encephalitis,  or 
microbic  embolism  or  thrombosis.  Trauma  to  the  head,  mental  shock, 
sunstroke,  and  "  cranmiing "  at  school  have  a  small,  yet  appreciable, 
share  in  the  production  of  idiocy  (probably  two  to  five  per  cent,  alto- 
gether). The  author  has  found,  in  his  own  experience,  that  insanity  in 
children  is  an  occasional  cause  of  idiocv.  In  the  adult  such  mental 
enfeeblement  after  insanity  is  a  secondary  dementia,  but  in  the  growing 
child  this  secondary  dementia  is  preferably  termed  idiocy. 

General  Symptomatology. — Since  idiocy,  as  well  as  its  var}'ing 
d^rees  of  imbecility  and  fceble-mindedness,  depends  upon  some  sort 
of  congenital  or  acquired  defect  or  diseasi*  of  the  brain  interfering 
with  its  normal  evolution,  it  is  clear  that  the  cerebral  functions  may 
be  all  of  them  more  or  less  involved,  and  that  no  particular  psychic 
faculty  can  be  selected  as  the  one  whose  disorder  retards  or  influences 
the  development  of  the  other  faculties.  Seguin  is,  therefore,  hartUy 
correct  in  stating  that  the  condition  of  the  mental  faculties  in  idiots  is 
normal,  though  diminished,  and  that  merely  the  will  is  lacking  to 
give  them  proper  direction.  Sollier  has  given  us  one  of  the  best  and 
latest  studies  of  the  psychology  of  idiocy.  ^  Following  Ribot  and 
others,  he  maintains  that  the  slow  development  of  the  cerebral  facul- 
ties is  due  to  want  of  attention  ;  that  spontaneous  attention  is  caused  by 
affective  states  brought  into  action  by  sensations,  and  that  those  young 
children  are  the  most  attentive  whose  nervous  systems  are  most  easily 
stimulated.  Hence  the  faculty  of  attention  is  closely  relatcnl  to  the 
activity  of  the  sensations.  The  grc»ater  the  power  of  attention,  the 
more  intelligent  does  the  individual  bew)me.  In  idiocy,  owing  to  the 
diminution  or  loss  of  the  power  of  att(»ntion,  the  perceptions  aroused  by 
sensations  are  more  or  less  indefinite,  and  the  resultant  idea  likewise 
ill-defined.  Sensations  become  more  numerous  as  the  organism  develops, 
and  the  lack  of  ideas  and  recognitions  becomes  more  noticeable. 

Following  somewhat  tlie  natural  order  of  such  examination,  with  the 
excellent  work  of  Sollier^  as  a  guide,  we  first  take  up  the  senses,  those 
avenues  which  lead  to  psychological  development. 

Sigrht. — Between  seven  and  eight  per  (^ent.  of  idiots  are  congenitiilly 
blind.  It  is  necessary  to  determine  whether  the  blindness  is  due  to 
defect  of  the  visual  apparatus  or  to  lack  of  attention.  Blindness  does 
not  preclude  the  possibility  of  education,  for  some  idiots  with  defect 
of  this  sense  may  be  educated  to  a  moderate  degree.  When  idiots  can 
look,  without  in  reality  seeing,  the  apparent  blindness  is  due  to  a  com- 
plete absence  of  attention.  In  idiots  less  aff*ected,  a  greater  variety  of 
objects  will  attract  their  attention.  In  the  higher  grades  of  idiocy 
(imbecility  and  feeble-mindedness)  vision  may  be  as  g(Kxl  as  in  normal 

*  "Psychologic  de  Tidiot  et  de  1 'imbecile,'^  Paris,  1891. 

*  The  author,  while  differing  from  Sollier  materially  in  some  of  his  conclusions,  is 
indebted  to  his  work  for  many  of  the  details  of  the  psychological  symptoms  of  idiocy. 
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man.  But  many  present  certain  visual  and  ocular  defects,  such  as 
hypermetropia,  defective  color-vision,  strabisnms,  nystagmus,  congenital 
cataract,  inequality  of  the  pupils,  microphthalmos,  and  the  like.  In 
hemiplegic  idiocy  or  imbecility  we  may  find  hemianopia.  But  the  de- 
termination of  tlie  acuity  of  vision  is  difficult  in  this  class  of  individuals. 
The  perception  of  diiferent  colors  is  often  [wssible  in  the  milder  degrees 
of  idiocy.  Good  binocular  vision  is  uncommon  in  idiots.  The  normal 
child  takes  pleasure  in  the  sight  of  objects  as  early  as  the  eleventh  day, 
the  ey(»s  are  normally  coordinated  by  the  end  of  the  second  month,  and 
he  begins  to  distinguish  colors  correctly  at  about  the  age  of  two  years. 

Hearingr. — There  is  a  somewhat  analogous  condition  of  the  organs 
of  hearing.  It  is  not  always  easy  to  determine  whether  an  idiot  is  deaf 
from  defect  in  the  auditory  apparatus  or  only  s(»nsorially  deaf.  Idiocy 
of  mild  degree  is  not  infrequently  induced  by  deprivation  of  this  sense. 
In  the  higher  grades  of  idiocy  hearing  is  nwirly  always  normal.  Deaf- 
mutism  can  not  be  considered  as  common.  The  normal  child  hears  on 
the  fourth  day,  and  is  pleased  with  music  in  the  second  month. 

Taste. — ^Tliis  sense  is  frequently  affected.  Gluttony  is  a  marked 
feature  in  idiocy.  It  is  common  for  idiots  to  eat  without  mastication  ; 
many  present  a  precocious  taste  for  alcohol.  This  is  especially  true 
of  the  higher  grades.  A  difficulty  in  distinguishing  the  simple  tastes 
(salt,  sweet,  bitter,  and  sour)  is  not  infrequently  met  with  in  the  milder 
types,  as  well  as  in  those  with  great  mental  impairment  Inversions 
and  perversions  of  taste  are  observed.  The  normal  child  evinces  a 
sensibility  to  taste  at  the  end  of  the  first  week. 

Smell. — In  the  normal  child  strong-smelling  substances  produce 
mimetic  movements  on  the  day  of  birth.  In  idiocy  the  sense  may  be 
much  imi)air(Ml,  perverted,  or  absent. 

Tactile  Pain  and  Muscular  Sensibility. — As  a  rule,  sensibility 
to  touch  and  pain  is  uniformly  diminished  in  idiocy  of  all  degrtH?s, 
mostly  through  lack  of  attention.  There  may  be  complete  anestlu^ia 
and  analgesia,  purticHilarly  in  the  lower  gnules.  On  the  other  hand, 
there  are  (ras(»s  in  which  the  sens(»  of  touch  may  1k»  educated  to  a  high 
degree  of  delicacy.  It  is  almost  impossible  to  study  the  muscular  sense 
in  idiots,  but  it  is  apt  to  be  impaired  in  j)r(>portion  to  the  other  senses. 
The  normal  c»hild  starts  at  gentle  touches  on  the  second  and  third  days, 
and  manifests  muscular  sense  as  early  as  the  eighth  week. 

Thermic  Sensibility. — What  has  been  said  of  touch  and  pain 
applies  likewise*  to  the  teinj)emture  sense.  But  their  vasomotor 
systems  are  suscH'ptible  to  the  influences  of  cold  and  exj>osure,  and  their 
resistiuiee  to  external  influenc(\s  and  discjises  is  suc;h  that  manv  of  them 
die  of  pulmonary  affections.  Some  become  more  stupid  in  cold  weather 
and  brighter  in  warm  weather,  while  an  elevation  of  IxkHIv  tem|K»ra- 
ture  (iev(ir)  is  accompanieil  by  evidences  of  more  active  cen^bration. 

Morbid  Movements. — A  small  number  of  idiots  exhibit  no  motility 
at  all,  but  remain  perfectly  inert.  But  the  majority  are  apt  to  be  in 
constant  motion.  These  inovemc^nts  tend  to  take  on  a  rhythmic  and 
automatic  chanicter.  I  do  not  here  refi^r  to  such  morbid  movements  as 
epilei)sy,    athetosis,  associated    movements,    ataxia,    and   chorea,   often 
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present  in  paralytic  idiocy ;  nor  to  tremor,  found  in  sclerotic  cases ;  but 
to  a  group  of  automatic  or  impulsive  movements. 

These  forms  of  movements  are  among  the  most  common  and  striking 
symptoms  immediately  noticed  in  going  through  an  institution  for  idiots. 
A  very  large  proportion  of  the  inmates  are  observed  to  be  in  continual 
motion.  As  a  rule,  the  most  frequent  rhythmic  movement  is  an 
anteroposterior  oscillation.  The  patient,  in  a  sitting  attitude,  sways 
his  body  slowly  or  rapidly  backward  and  forward.  Sometimes  the 
oscillation  is  from  side  to  side.  Occasionally  the  hands  and  fingers  are 
rapidly  or  slowly  flexed  and  extended,  and  brought  up  to  the  face  in 
movements  similar  to  those  in  athetosis,  but  differing  from  them  in  that 
they  are  entirely  subject  to  the  will,  just  as  are  the  oscillations  alluded 
to.  Walking  to  and  fro,  rotating,  dancing,  and  so  on,  are  more  elal)- 
orate  forms  of  the  same  kind  of  impulsive  movement.  Similar  move- 
ments occur  in  tlie  insane,  as  is  well  known,  and  particularly  in 
conditions  of  greatly  enfeebled  mind,  such  as  secondary  dementia. 
They  are  spontaneous  movements,  seeming  to  have  no  relation  to  any 
stimulation  of  the  brain  giving  rise  to  a  motor  expression.  Generally 
the  movements  cease  for  a  time  when  any  sensor}^  impression,  such  as 
the  appearance  of  a  stranger  in  the  room  or  being  spoken  to,  temporarily 
alters  the  feeble  current  of  thought  or  excites  the  mental  blank  ness 
which  has  given  rise  to  the  automatic  movement.  Children  and  young 
animals  are  full  of  spontaneous  movements,  undoubtedly  due  to  impres- 
sions received  at  some  time  during  their  lives,  or,  it  may  be,  impres- 
sions inherited ;  and,  while  these  spontaneous  movements  of  children 
are  undoubtedly  similar  in  their  nature  to  the  automatic  movements  of 
dements  and  idiots  just  described,  they  do  not  often  present  the 
rhythmic  character  of  the  latter.  It  is  probable  that  in  the  feeble 
mind,  upon  which  nerve  stimuli  seldom  make  an  impression,  tlie  simple 
old  motor  expressions  are  retained,  repeated,  and  become  habitual  or 
automatic.  Automatism  of  movement  is  thus  a  sign  of  little  aptitude 
or  impressionability,  so  far  as  fresh  mental  stinmlation  is  cx)ncerned. 
In  the  idiot  the  impulsive  rhythmic  movements  just  described  may  be 
regarded  as  the  habitual  motor  expression  of  the  simplest  and  oldest 
stimuli ;  whereas,  in  the  secondary  dement,  the  analogous  automatic 
movements  are  to  be  looked  u[x)n  as  reversions  to  the  spontaneous 
movements  of  infancy.  The  smiles  and  grimaces  of  idiots  and  imbeciles 
belong  to  the  same  category  of  infantile  sjwntaneous  motor  expressions. 

There  is  probably  a  certain  amount  of  pleasure  in  the  movements 
in  many  cases,  as  sometimes  they  manifest  displeasure  if  pn»vented 
from  executing  them.  There  is  nearly  always  a  difficulty  out  of  pro- 
portion to  the  intellectual  develoj)ment  for  idiots  to  jx^rfomi  associated 
movements  with  a  definite  ol)jei»t.  They  may  be  able  to  talk  and  read, 
and  even  write,  yet  be  unable  to  dress  themselves.  This  is  often  a  fault 
remediable  by  education,  according  to  Seguin. 

Bierlit-handedneBs  and  Left-handedness. — Some  twelve  per  cent, 
of  all  children,  idiot  and  normal,  are  left-handed  ;  but  while  eighty-eight 
per  cent,  of  normal  children  are  right-handed,  only  s(*venty-two  per  cent, 
of  idiots  use  their  right  hand  in  preference,  the  remaining  sixteen  per 
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cent,  being  ambidextrous.     This  peculiarity  is  said  to  be  present  also 
among  criminals. 

Voluntary  Movements. — Many  idiote  do  not  learn  to  walk  at  all, 
either  because  of  general  debility,  inability  to  learn,  or  paralysis.  In 
such  as  do  acquire  the  ability  to  walk  there  is  great  retardation  in  its 
acquisition.  This  is  also  true  of  other  uses  of  the  voluntary  muscles 
for  the  common  acts  of  daily  life,  such  as  carrying  food  to  the  mouth, 
and  so  on.     They  are  either  never  learned  or  they  are  acquired  late. 

Organic  Sensations. — ^The  keenness  of  visceral  sensibility  is 
more  or  less  diminished  in  all  idiots.  The  sensations  of  hunger  and 
thirst  are  lessened,  though  only  very  rarely  absent.  The  feeling  of 
satiety  after  a  hearty  meal  is  seldom  felt  by  them ;  so  that  if  left  to 
themselves,  they  would  eat  on  indefinitely.  The  necessity  of  defecation 
and  micturition  is  not  perceived  at  all  by  profound  idiots.  In  the 
lower  and  middle  grades  of  idiocy  it  is  often  difficult  to  diagnosticate 
visceml  disease,  owing  to  the  bluntness  of  somatic  sensations,  and  they 
may  die  without  giving  any  appreciable  symptoms.  This  masking  of 
disease  in  idiocy  is  quite  analogous  to  the  masking  of  disease  in  various 
insanities.  The  feeble-minded  and  iml)eciles  not  infrequently  mislead 
the  physician  by  exaggeration,  concealment,  or  falsehood. 

Attention. — The  lack  of  the  faculty  of  attention  is  one  of  the 
chief  characteristics  of  idiocy.  Naturally,  it  varies  in  degree  from 
complete  nullity  to  a  simple  diminution  of  the  faculty,  but  it  is  always 
lessened.  The  fundamental  elements  of  the  faculty  are  deficient. 
These  fundamental  elements  are :  The  integrity  of  sensory  impressions 
delivered  to  the  brain  ;  an  emotional  stiite  of  plrasure,  pain,  or  interest 
in  such  sensations ;  motor  (expressions  in  the  eyes,  face,  limbs,  or  body 
of  the  impressions  received.  There  are  two  forms  of  attention,  accord- 
ing to  Ribot  and  Sollier,  one  of  which  is  natural  or  spontaneous,  and 
the  other  voluntiirv,  established  by  education.  The  latter  can  not 
exist  without  the  former. 

There  are  two  qualities  in  attention  that  are  of  importance — viz., 
intensity  and  duration. 

Thus,  attention  is  impaired  in  idiocy  by  the  defective  senses,  which 
convey  to  the  brain  fi^eble  impressions.  The  second  element,  the  affec- 
tive state,  is  notiibly  lacking  in  idiots.  The  motor  factor  of  attention 
is  deranged  in  idiocy  in  a  great  variety  of  ways  (general  weakness, 
paralysis,  contracture,  epilepsy,  chorea,  ataxia,  automatic  and  impul- 
sive movements,  and  the  like).  The  intensity  and  duration  of  attention 
are  restricted  to  the  last  degree  in  this  class  of  individuals. 

The  intelligence  and  the  possibility  of  education  depend  directly 
upon  the  power  of  the  faculty  of  both  spontaneous  and  voluntary  at- 
tention. It  is  j)rol)able  that  the  faculty  is  localized  chiefly  in  the  frontal 
lobes  of  the  bniin.  Ferrier  considers  it  proportionate  to  the  develojv 
ment  of  these  lobes,  and  some  very  convin(^ing  ex])eriments  recently 
published  by  Bianchi  make  it  quite  certain  that  the  frontal  lobes  are  the 
seat  of  this  faculty.  In  idiots  great  lack  of  attention  is  coincident  with 
diminutive  size  of  the  frontal  lobes. 

In  the  low  grades  of  idiocy  spontaneous  attention  is  almost  null. 
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and  education  is  impossible.  The  liigher  the  degree  of  idiocy,  tlie 
greater  the  degree  of  spontaneous  attention  presented,  which  may  be  so 
api)ealed  to  as  to  develop  it  into  voluntary'  attention,  with  intellectual 
progress  as  a  consequence.  With  idiots,  as  with  the  lower  animals,  at- 
tention is  always  connected  with  the  sense  most  perfectly  develoj>ed, 
which,  in  the  former,  is  that  of  sight.  The  attention  of  idiots  is  most 
easily  aroused  through  the  eyes.  Exercises  of  the  attention  may  thus 
be  employed  in  the  diagnosis  of  states  of  intellectual  weakness.  We 
find  idiots  without  attention  absolutely  ineducable,  leading  a  vegetative 
existence ;  others,  again,  exhibiting  both  s|K)ntaneous  and  voluntary 
attention,  but  in  flashes,  as  it  were,  of  brief  duration  and  faint  in  na- 
ture ;  and  still  others  more  or  k»ss  capjibU?  of  prolongeil  and  habitual 
attention.  It  is  only  in  the  last-name<l  group  of  individuals  that  edu- 
cation is  to  any  considerable  degree  feasible.  The  education  appeals 
in  some  to  the  simplest  sentiments  only  (such  as  curiosity,  selfish- 
ness, the  desire  of  reward),  in  others  attention  is  arouswl  by  appeals  to 
a  higher  affective  order  (such  as  interest,  ambition,  and  emulation),  and 
in  still  others  attention  may  be  aroused  and  sustained  by  habit. 

Since  the  power  of  attention  directed  to  external  events  is  so  feebly 
developed  in  idiots,  it  is  not  surprising  tliat  attention  to  internal  happen- 
ings, or  reflection,  should  be  totally  absent  in  all  grades  of  idiocy. 

Ribot  regards  voluntary  attention  a,s  habitual  and  disciplined  spon- 
taneous attcnti(m,  as  an  adaptation  to  the  conditions  of  a  higher  social 
life,  as  a  sociological  phenomenon.  When  the  development  of  voluntiiry 
attention  is  nidimentar)',  and  the  resulting  intellectual  defec^t  is  marked, 
as  in  the  lower  grades  of  idiocy,  there  are  no  serious  consequences  from 
the  sociological  point  of  view.  Sollier  C4ills  the  idiot  ej^ra-social,  and 
makes  the  imbecile  quite  distinct  as  a/i^i-social,  claiming  that  in  the 
latter  there  is  an  undefined  amount  of  voluntary  attention,  combined 
with  a  relative,  though  i>erverted,  intelligence,  which  two  factors  render 
him  often  a  dangerous  memlxjr  of  scxaety.  He  speaks  of  the  instability 
of  the  attention  of  the  imbecile.  At  one  moment  it  mav  be  faint,  at 
another  intense  as  in  normal  man.  He  passes  from  one  subject  to  an- 
other with  the  greatest  ease,  a  cliaracteristic  which  may  even  be  observed 
in  his  infancy.  Serious  matters  must  be  continually  repeated  to  him  to 
make  him  understand.  He  grasps  the  first  part  of  a  sentence,  and 
forms  his  ideas  from  that,  without  waiting  for  the  sentence  to  be  com- 
pleted. He  frequently  interrupts,  and  there  is  no  time  to  answer  one 
question  before  another  is  put.  Sollier  further  goes  on  to  say  that  this 
iastability  of  the  attention  for  external  objects  or  ideas  is  seen  also  in 
the  acts  of  the  imbecile,  who  is  incapable  of  intelligent  labor,  and  accom- 
plishes his  tasks,  when  uniform,  by  a  certain  kind  of  automatism,  with- 
out due  appreciation  of  the  object  of  his  work.  W^hen  the  object  is 
understood,  the  imbecile  believes  he  (»an  attain  it  immediately,  and, 
seeing  the  first  step  only,  is  prevented  by  failure  of  attt^ntion  from  projK»rly 
completing  the  work  or  doing  it  at  all.  He  seems  to  forget  that  he  has 
begun,  and  as  a  consequence,  unless  watched,  may  spoil  whatever  he  at- 
tempts. Other  imbeciles  refuse  to  work,  but  make  tliemselves  verj'  busy 
and  important  in  watching  and  supervising  the  occupations  of  otliers. 
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SoUier  calls  them  vagabonds.  They  wander  away  not  knowing  where, 
marching  straight  before  them,  with  indifference  to  the  welfare  of  the 
friends  or  relatives  they  desert ;  traveling  by  night  and  hiding  by  day  ; 
undisciplined,  indolent,  and  mischievous. 

This  attempt  to  separate  idiots  and  imbeciles  into  two  distinct  classes 
of  extrasocial  and  antisocial  is,  to  my  n)ind,  not  justifiable.  SoUier 
has  here  described  a  certain  class  of  imbeciles  only,  and  the  description 
is  very  true  to  nature,  but  it  is  only  a  group  which  does  not  merit  an 
especial  classification.  As  regards  attention,  we  should  still  hold  to  the 
terms  idiocy,  imbecility,  and  feeble-mi ndedness,  as  representing  degrees 
of  lack  of  attention,  from  complete  or  ahuost  complete  absence  to  mere 
diminution  of  the  faculty.  The  adult  imlx»cile,  in  the  middle  grade, 
would  have  the  varying  and  im|>erfect  attention  of  a  backward  child, 
and  his  ideas,  sjM»ech,  and  conduct  would  vary  with  his  temiwrament, 
with  his  docility  or  j>erversity  ;  in  short,  wuth  the  innate  differences  of 
character  and  individuality,  which  may  be  as  manifest  in  imbeciles  as 
in  nornuil  children.  Imbeciles  may  and  do  become  vagabonds,  un- 
certain, mischievous,  indolent,  antisocial ;  but  they  may,  on  the  other 
hand,  be  good-natured,  trusty,  docile,  industrious.  Many  of  them,  too, 
may  show  special  aptitudes  in  certain  directions.  As  to  education,  the 
difficulties  are  that  in  some  it  is  hard  to  attract  the  attention,  and  in 
others  to  maintain  it. 

Befleotion. — ^The  internal  form  of  attention  (reflection  of  Ribot), 
in  which  images  and  ideas  constitute  the  subject-matter,  is  quite  defi- 
cient in  the  h)wer  gradas  of  idiocy,  but  is  present  in  imbecility  and 
feeble- mi  ndedness  in  varying  degrees.  It  is  never  jwrfectly  developed, 
as  in  normal  man. 

Preoocupation. — This  is  absent  in  profound  idiocy  and  feeble  in 
the  higher  grades.  A  small  projmrtion  of  imlwciles  are  capable  of 
preoccupation,  but  of  an  indefinite  nature,  and  sometimes  taking  on  the 
(^hara(;ter  of  a  fixed  idea.  Often  their  interest  is  not  arousal  so  much 
by  what  benefits  and  interests  mankind  in  geneml  as  by  bad  actions, 
criminal  or  egoistic  sentiments  that  attract  their  attention  and  arouse 
n^ttoction  and  j)reoccu])ation  which  may  result  in  felony  or  crime. 
Many  arc  too  selfish  to  ciire  for  the  troubles  of  others,  and  too  stupid 
to  have  preoc('U|)ati()ns  ])urely  intellectual. 

Instincts. — Tlu»  instincts  in  idio<*y  are  generally  defwtive.  The 
d(»fect  may  be  imperfection  of  development  or  an  actual  derangement 
or  jM'rversion.  The  instinct  of  hunger  is  present  in  almost  all  grades 
of  idiocy,  and  is  so  little  inhibited  that  it  is  often  pushed  to  the  extent 
of  gluttony.  The  instinct  of  self-preservation  is  impaired  in  nearly 
all,  absent  in  j)rofound  i<liocy,  ungoverned  by  proper  judgment  in  the 
milder  fonns.  In  some  there  is  no  sense  of  fear,  and  self-injur>'  is 
jK)ssible.  In  others  there  is  a  comprehension  of  danger  and  an  avoid- 
ance of  it,  or  ]>()ssibly  an  overweening  egoism  which  may  lead  to  a 
belief  in  their  power  to  overcome  it.  Suicide  occurs  in  imbeciles  and 
feeble-mi nd(Ml,  sometimes  without  determinable  cause,  sometimes  as  a 
result  of  morbid  impulse. 

Sleep  is  good  among  all  classes  of  idiots,  while  in  the  lower  grades 
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it  may  be  both  profound  and  excessive.     Whether  they  dream  or  not 
depends  solely  upon  the  degree  of  mental  development. 

The  desire  and  need  of  voluntary  muscular  movement  varies  with 
the  scale  of  intelligence,  being  abst»nt  in  the  profounder  degrees  of 
idiocy,  and  approximating  the  normal  the  higher  th(»  psychic  develop- 
ment. The  automatic  and  impulsive  movement*^  in  some  may  rej)resent 
a  fulfilment  of  tlie  normal  need,  and  the  extreme  restlessness  of  others 
is  surely  a  pervei'sion  of  the  natural  desire. 

The  sexual  instinct  may  l)e  absent,  imj)aired,  exaggerated,  or  per- 
verted. It  is  seldom  normal.  Idiots  of  all  degrees  present  many  de- 
generative stigmata  as  reganls  the  genital  orgjms,  more  numerous  in 
direct  proj)ortion  to  the  mental  impairment.  Among  these  anomalies 
are  :  cryptorchismus,  unilateral  or  bilatenil  microrehidia,  spurious  her- 
maphroditism, insufficient  development  of  the  entire  genital  apparatus, 
hyjKJspadias  or  (4>isi)adias  ;  defect,  torsion,  or  great  volume  of  the 
prepuce ;  median  fissure  of  the  scrotum,  imperforate  meatus,  abnor- 
mally large  or  small  labia,  excessive  development  of  the  clitoris, 
hy{)ertrophied  labia  minora,  pigmentation  of  the  labia  minora,  imper- 
forate vulva,  atresia  of  or  double  vagina,  and  uterus  bicornis. 
Puberty  is  often  retanle<l,  but  occasionally  is  early  ;  often  it  is  normal. 
Masturbation  is  exceedingly  common  among  all  class(»s  of  idiots  of  both 
sexes.  In  the  profound  degrees  it  is  automatic  ;  in  the  higher  it  is 
purposive.  Onanism  it  deux  and  sodomy  are  frequently  discovered 
among  iml>eciles  and  feebhMuinded,  and  sexual  psychopathies  of  the 
most  shocking  nature  arc  not  uncommonly  manifesti»d  in  some  In^eause 
of  the  combination  of  the  strong  sexual  instinct  and  absence  of  moral 
sensibility. 

The  instinct  of  imitation,  which  is  a  low  form  of  instinct,  and  stn)ng 
in  children  and  many  lower  animals,  is  one  to  which  idiots  are  very 
susceptible.  It  is  usually  a  purely  instinctive  or  passive  imitation, 
seldom  an  intellectual  or  active  imitation.  Its  intensity  dei)ends  much, 
however,  upon  the  scale  of  intelligtmce  to  which  the  idiot  rises.  It  is 
very  apt  to  he  shown  in  the  form  which  is  concerned  with  moral  conta- 
gion ;  so  that  the  acts  and  language  of  the  vicious,  mischievous,  coai'se, 
and  vulgar  are  most  willingly  imitated.  Simulation  is  very  common 
among  the  more  intelligent  classes  of  idiots. 

Special  Aptitudes. — In  the  so-called  idiots  savants  we  note  the  de- 
velopment of  special  aptitudes,  oc(»asionally  remarkable,  more  often 
only  noteworthy  in  contrast  to  the  general  mental  vacuity.  These  aj>ti- 
tudes  are  usually  in  the  direction  of  music,  mathematics,  the  mechanical 
arts,  building,  wood-carving,  dm  wing,  ])ainting,  memory  for  facts  or 
dates,  playing  games,  and  of  a  low  oixler  of  wit  or  <1  roller}'.  The  occa- 
sional preeminence  of  some  particular  faculty,  M'here  all  other  traits  are 
defective,  would  almost  lead  one  to  believe  in  a  heterotopia  of  gray 
matter  in  some  sjx»cial  locality.  Music,  the  most  sensual  of  the  arts, 
seems  to  ap[x?al  esj)ecially  to  this  class  of  individuals.  Often  the 
rhvthm  of  it  seems  to  influence  the  rhvthm  of  their  automatic  move- 
ments,  or  it  soothes  their  restlessness  or  stops  their  cries.  Sometimes 
unteachable  idiots  are  able  to  retain,  recall,  and  hum  a  moderately  diffi- 
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cult  tune,  while  higher  grades  may  learn  to  play  instruments  by  ear, 
though  not  by  note.  Next  to  aptitude  for  music,  that  for  mental  arith- 
metic is  often  surprising.  There  are  also  occasional  instances  of  the 
other  talents  just  mentioned,  and  doubtless  the  court  fools  of  the  past, 
with  their  mischievous  pranks  and  quaint  remarks,  were  recruited  to  a 
great  extent  fnwn  the  imbecile  class. 

Play. — ^There  is  a  lack  in  all  classes  of  idiots,  and  in  direct  projior- 
tion  to  the  degree  of  mental  defect,  of  that  "  sujK'rfluous  activity  which 
is  expended  in  the  form  of  play."  The  activity  and  attention  of  nonnal 
children  are  mainly  developed  through  play.  This  avenue  of  education 
is,  unfortunately  to  a  considerable  degree,  closed  in  idiocy.  The  lower 
grades,  if  they  manifest  a  tendency  to  play  at  all,  do  so  in  a  rudinientarj' 
and  solitary  way,  and  in  adolescence  still  cling  to  the  simple  games  of 
infancy.  With  others,  higher  in  the  scale  of  intelligence,  there  is  still 
defect  of  the  play  instinct,  and  a  proclivity  often  to  prefer  games  in 
which  noisiness,  destructiveness,  and  other  evidence  of  rather  brutal 
traits  are  imramount.  Sometimes  these  games  are  carried  on  good- 
naturedly  ;  at  others,  selfishness,  irritability,  quarrelsomeness,  and  a 
more  or  less  ungovernable  nature  are  evinced. 

Civility  and  politeness  may  be  taught  to  many,  but  naturally  with 
difficulty  to  the  lower  grades  and  to  such  individuals  of  the  higher  as 
are  hard  to  train  in  other  directions,  because  of  innate  vices  of  tempera- 
ment and  character. 

DestructiveneBS,  a  pro|)ensity  even  in  normal  children  at  an  early 
age,  is  an  esjH^cial  attribute  of  all  cliusses  of  idiots.  In  those  of  low 
degree  it  is  automatic  and  |)ossibly  a  rudimentary  fonn  of  superfluous 
activity  (l)lay),  but  in  some  individuals  of  the  sujKTior  grades  there 
seems,  at  times,  to  be  a  vicious  satisfaction  in  inflicting  damage  or 
injury,  whi(;h  may  even  lead  to  the  manifestation  of  homicidal  pnx^ivi- 
ties  or  a  tendency  to  arson  (])yromania).  Self-mutilation  or  injury  may 
be  a  result  of  th(i  love  of  destruction  in  the  ])rofounder  degrees  of  idiocy. 

Sentiments. — In  the  lowest  forms  of  idiocy  the  sentiments  and 
sensiitioiis  are  rudimentary,  or  may  be  altogether  absent.  As  a  rule,  one 
may  discover  various  degrees  of  pleasure  or  pain,  affection,  pity,  fear, 
social  proclivities,  love  of  pro|XTty,  regard  for  rights  and  duty,  obedi- 
ence, shame,  esthetic  feelings,  curiosity,  and  the  like. 

Pleasure  and  pain  are  indefinite  or  absent  sensations  in  idiots,  felt 
to  a  greater  extent  by  imbeciles,  and  well  marked  in  the  feeble-minded. 
Joy,  siidness,  and  anger  are  usually  aroused  by  physic^d  sensations. 
The  self-mutilation  of  some  idiots  j)oints  to  an  absence  of  the  pain 
sense,  and  idiot  women  have  be(»n  known  to  bear  children  without  ex- 
jKjriencing  the  ]>ains  of  lal)or.  Idiots  often  cry  out  suddenly,  burst  out 
laughing,  or  throw  thems(jlves  about,  w^hich  is  probably  explicable  by 
variations  of  ])ercepti(m  in  the  somesthetic  sense.  Moral  pain  or 
remorse,  usually  wanting,  is  sometimes  developed  to  a  slight  extent.  It 
is  not  often  that  these  definitives  weep,  and  if  they  cry,  it  is  but  for  some 
momentary  pain  or  deprivation.  They  live  in  the  present  only,  and  do 
not  concern  themselves  about  the  past  or  future.  In  the  higher  grades 
it  is  physical,  seldom  moral,  pain  that  is  taken  note  of.     Pleasure  is 
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as  little  experienced  as  pain  in  the  lower  degrees,  and  laughter  is  as 
infrequent  as  crying.  Pleasure  is  expressed  by  imbeciles  and  the 
feeble-minded  by  laughter,  clapping  the  hands,  or  cries,  though 
laughter,  even  with  these,  is  uncommon.  There  are,  however,  certain 
imbeciles  that  always  have  a  good-natured  smile,  and  laugh  readily  and 
excessively  over  nothing.  FrtKjuently  the  laughter  is  a  true  automatic 
movement,  as  infantile  spontaneous  motor  expn^ssion. 

Affection  is  a  sentiment  not  uncommon  in  idiocy,  though  it  varies 
with  the  degree,  l>eing  often  rudimentar}',  vague,  indefinite,  and  pmba- 
bly  inspired  rather  by  the  ministration  to  his  wants  than  by  the  cjirt*- 
taker.  It  is  foimd  tliat  nearly  all  forms,  except  the  lowest,  appreciate 
kindness  and  patience,  and  are  repulstnl  and  made  unmanageable  by 
bnisqueness  or  cruelty.  With  certain  iml)eciles  and  fcn^ble-minded, 
where  the  moral  sense  is  not  too  much  obtunded,  true  affection  for  indi- 
viduals is  manifesteil ;  but  when  the  moral  sense  is  deficient,  affection 
is  elementary  or  absolutely  wanting,  so  that  kindness  is  either  imappre- 
ciated  or  at  once  forgotten. 

There  are  variations  of  the  sjime  nature  in  loir  for  the  family  and  in 
friendship.  Absent  in  the  simplest  idiots,  it  may  be  shown  in  greater 
or  less  degree  in  the  higher  grades.  In  some  it  is  unstable,  changeable, 
and  influenced  much  bv  the  selfishness  of  the  individual.  In  others, 
again,  there  is  a  perversion  of  family  love,  so  that  they  are  hateful  and 
disagreeable  to  their  j>arents  or  brethren.  It  is  nuich  the  same  with 
friendship.  Often  mild  types  of  idio<»y  form  in  asylums  friendships  for 
one  another,  though  they  are  too  often  aj)t  to  be  associations  of  a  sexual 
nature  or  for  the  purix)se  of  combining  together  for  mischievous  pur- 
poses. A  true  solidarity  of  interests  or  social  ]>r(K*livity  is  seldom 
observ^ed.  Maltreatment  of  animals  by  idiots  is  usually  due  to 
ignorance,  but  there  are  moral  imbeciles  who  j>erpetrate  cruelties  on 
animals  as  well  as  human  beings  from  pure  perversity  and  love  of  in- 
flicting pain.  The  passion  of  lot-e,  when  it  exists,  which  is  extremely 
rare,  is  foundwl  altogether  u|)on  a  j)hysiological  basis.  Jealousy  is 
sometimes,  though  infre<iuently,  observed. 

Pity  is  quite  unknown  in  all  degrees  of  idicR\y.  Some  are  amused  or 
curious  and  some  alarmed  at  the  sufferings  of  others. 

Fear  is  a  common  sentiment  in  all  types  of  cases,  more  common  than 
in  normal  persons,  Ikhmuisc  of  the  want  of  understanding.  Often  the 
simplest  occurrenec«  inspire  fear.  On  the  other  hand,  when  nuieh 
excited,  there  are  tyj>es  that  exhibit  no  fear  at  all. 

Courage  is  wanting  in  all  classes  of  idiocy.  Anger  is  apt  to  manifest 
itself  in  all  degrees  and  in  every  age.  It  is  aj>t  to  be  both  cjiuseless 
and  paroxysmal,  and  to  lead  to  the  infliction  of  injuries  ujwn  the  indi- 
vidual himself,  upon  inanimate  things,  or  ujK)n  j)ersons  in  the  vicinity. 
The  ungovernable  rage  is  usually  increased  by  efforts  to  restrain  the 
patient 

Acquisitiveness  is  shown  in  imbeciles  and  the  fi^eble-mindiKl  by    a 

propensity  for  the  collection  of  all  sorts  of  useless  objects  and  trifles, 

much  the  same  as  in  cases  of  chronic  mania.     There  is  often  a  marked 

tendency  to  steal,  sometimes  deliberately,  and  at  other  times  without 
50 
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motive,  merely  to  gratify  tlie  desire  of  possession.  The  lower  orders 
appropriate  everything  coming  in  their  way,  having  no  regard  for  the 
proj)erty  of  others.  Many  can  be  taught  acquisition  as  a  reward  for 
labor,  and,  on  tlie  other  hand,  there  are  some  who  can  be  made  to  work 
only  througli  fear,  having,  as  they  do,  an  innate  antipathy  to  occupation 
of  any  kind. 

With  respect  to  rif/Iiis  ami  didy,  the  j)erceptions  of  the  idiot  vary  with 
the  degree  of  mental  and  moral  defect.  In  some  even  inferior  idiots 
these  perceptions  may  be  j)resent,  whik*  with  some  the  rights  of  others 
are  never  respected,  though  to  their  own  tliey  may  cling  tenaciously, 
and  the  feeling  of  duty  may  never  be  instilled  into  them,  because  of 
more  or  less  monil  perversion. 

Obedience  and  respeeifor  aut/umty  vary,  too,  with  the  amount  of  intel- 
ligence and  the  degree  of  moral  impairment.  Quite  simple  idiots  may 
quickly  res|K)nd  to  the  word  of  command.  On  the  other  hand,  some  of 
the  most  intelligent  may  perversely  resist  all  attempts  at  discipline. 
Compensation  and  punishment  affect  them  variously.  Iteward  in  object- 
ive shape  or  in  the  form  of  praise  is  seldom  appreciated  by  inferior 
gnides,  and  often  unduly  by  the  higher.  Punishment,  objective  or  in 
the  form  of  blame,  is  useless  for  the  simpler  degrees  of  idiocy,  where 
acts  are  unintentional,  and  in  some  of  the  more  intelligent  excites  antij)- 
athy,  an  unrmsonable  sense  of  injustice,  and  often  causes  them  to  harbor 
a  vengeful  feeling. 

A  true  religmui  HenUnient  is  quite  unknown  in  any  form  of  idiocy. 
This  is  true  also  of  the  feeling  of  shauie.  The  only  esthetic  sentiment 
found  in  these  defectives  is  the  iore  of  mime  or  rhythm,  which  is  quite 
general  among  all  classes,  though  not  perhai)s  so  noteworthy  as  it  has 
sometimes  l)een  stated  to  l)(\  Occ^isionally  we  meet  with  cases  having 
unusual  musi(»al  aptitude.  It  is  nither  a  rhytlimic  noise  which  a])peals 
to  most  of  them,  such  as  l)eatingof  a  drum,  hammering,  the  grinding  of 
an  organ  (even  if  out  of  tune  and  disconlant).  They  liave  no  sense  of 
beauty,  but  things  bizarre,  grotescjue,  glittering,  and  colossal  attract 
their  atttnition.  CanonUy  and  ftMonMiiirnf  are  arons^nl  more  reaxlily 
through  the  sense  of  sight  than  tliat  of  hearing,  and  are  often  more  easily 
roused  in  some  of  the  lower  grades  than  in  the  higher  tyjH\s  of  idiocy. 

All  classes  evince  a  mark(Kl  credidih/y  and  often  it  is  difficult  or 
im])ossil)le  to  eradic^itc  an  i(l(»a  (mce  established.  Fairy  stories  are 
espetaally  pleitsing  to  many  of  them,  just  as  they  are  to  chihlren. 

VeracUif  is  a  virtue  which  is  um^ommon  among  idiots.  Many  imbe- 
ciles are  particularly  a|>t  to  be  untruthful  and  deceitful  with  regiml  to 
their  faults,  doings,  physical  condition,  things  found  in  their  possession, 
and  the  like.  Naturally,  the  simple  idiot,  owing  to  his  feebleness  of 
invention,  if  given  to  lying,  limits  his  untruths  to  the  simplest  matters, 
such  jis  denials  of  accusiitions  brought  against  him,  et<'. 

Physiogrnomy  and  Expression  and  Character. — Idiots  all  show 
deficiency  in  their  general  appearance.  There  is  always  something 
ungracious,  uncouth,  ugly  in  their  figures,  faeces,  attitudes,  or  move- 
ments. Very  common  among  them  are  misshapen  or  asymmetrical 
heads,  dwarfishness,   lack   of  proportion    of  the  limbs,  stooping    and 
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slovenly  postures,  deformities  of  the  hands  or  feet,  and  awkward  and 
wobbling  gait  The  expression  of  the  face  varies  from  complete  ajwithy 
and  absence  of  intelligence  to  a  considerable  play  of  features  of  a  low 
order,  such  as  constant  laughing,  making  faces,  leering,  or  scowling. 
BesideS'the  absence  of  those  facial  traits  which  are  made  on  the  face  bv 
the  mind,  the  ugliness  is  generally  addcnl  to  by  asymmetry,  dispro|)ortion 
or  deformity  of  the  features.  The  eyes  may  be  too  close  together  or 
too  far  apart,  or  defe)rmed  by  disease  of  the  iris,  cornea,  or  lids,  or 
by  squint.  The  nose  deviates  or  is  malformetl,  the  ears  are  unshapt»ly 
and  unequal,  the  mouth  half  open,  the  teeth  diseased  and  neglected  ;  the 
chin  deviated,  prominent,  or  retreating ;  the  forehead  low  and  bulging  or 
inclined.  Microcephalus,  hydrocephalus,  and  cretinism  give  their  own 
ugly  individuality  too  well  known  to  necnl  description  here.  Where  a 
head  is  shapely  and  a  face  has  any  vestige  of  pleasing  lines,  it  is  gener- 
ally fair  to  infer  that  the  mental  state  is  due  to  deprivation  of  one  or 
more  senses,  or  to  the  insanity  of  childhood. 

As  to  character,  this,  too,  varies  with  the  amount  of  mental  deflect, 
and  is  difficult  to  analyze.  In  jirofound  idiots  there  are  often  sudden 
accesses  of  excitement  without  apparent  cause.  In  higher  ty|>es  the 
basis  of  character  is  inconstancy,  weakness  of  will,  and  blunting  of 
the  sensibilities,  their  humor  depending  largely  upon  their  environment, 
showing  an  appreciation  of  kindness  and  rt»sentment  of  ill-usage. 
Some  are  clever  and  g<x)d-natured  and  funny,  often  making  shar])  re- 
marks or  doing  amusing  things,  and  at  one  tune  such  cases  were  in 
great  demand  as  court  or  family  fools.  History  shows  there  were  two 
kinds  of  fools  made  use  of  by  roval  and  noble  families — the  true  or 
natural  fools  (idiots  or  iml>eciles),  who  were  the  first  to  create  the  pro- 
fession, and  their  crafty  imitators,  the  artificial  fools,  who  made  of  it  a 
profitable  calling. 

I  should  differ  entirely  from  SoUier  in  his  somewhat  extraordinary 
distinction  of  imbeciles  from  idiots.  He  really  selects  one  type  of 
imbecile,  while  we  know  that  there  are  many,  and  erects  this  single 
tj'pe  into  a  great  class  which  he  everywhere  distinguishes  in  his  lx)ok 
as  the  imbecile.  To  him  the  iml)ecile  is  egotistical,  lx)astful,  vicious, 
careless,  dangerous,  a  glutton,  a  vagiibond,  a  mischief-maker,  a  sexual 
p<»rvert,  unstable,  lazy,  abusive,  obsc»ene,  forgetfid  of  kindness,  venge- 
ful, shameless,  and  altogether  antisocial. 

Langruagre. — The  primitive  physical  basis  of  language  in  the  nor- 
mal human  infant  is  the  auditor}'  tnict  and  the  wonl-hearing  center. 
It  is  essentially  receptive.  Then  (level oi)s  the  word-comprehending 
center.  After  this  the  motor  speech  center  is  develo|K»d  and  associated 
with  the  primitive  physical  basis,  thus  establishing  the  emissive  faculty. 
This  rudimentary'  linguistic  apparatus  is  variously  defective  in  idiots. 
A  defect  in  the  emissive  power  is  not  so  serious,  as  regards  intelligence, 
as  one  in  the  receptive  ;  for  idiots  of  considerable  intelligence  may  not 
be  able  to  talk  at  all,  while  others  very  inferior  may  s[K'ak  with  readi- 
ness. Any  part  of  this  original  physical  basis  of  language*  may  be 
affecte<l,  and  the  result  to  the  defective  individual  will  dejwnd  much 
upon  what  function  is  lost.     The  auditory  ap])aratus  may  be  imperfect. 
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The  word-hearing  center  may  not  act.  The  word-comprehending  cen- 
ter may  be  undeveloped.  In  sucli  instanc(»8  the  intelliKJt  will  suffer 
severely.  Unlike  the  normal  child,  which  comprehends  many  things 
said  to  it  as  early  as  nine  months  of  age,  in  cases  of  this  kind  compre- 
hension will  develop  very  late,  or  perhaps  never ;  yet  occasionally  with 
the  development  of  the  emissive  power  (without  the  word-comprehend- 
ing center)  words  may  be  heard,  learned,  and  re|x»ated,  constituting  an 
echolalia — speech  without  idea.  Supj)osing  the  emissive  apparatus  alone 
to  suffer,  we  have  hearing  and  comprehension  and  the  development  of 
the  mind,  yet  without  the  i)ower  of  speech. 

Like  an  animal,  the  idiot  may  be  intelligent,  but  sjwechless.  The 
development  of  language  and  intelligence  is  not  parallel.  Sollier  dis- 
tinguishes two  kinds  of  nuitism  in  idiots — a  motor  and  a  sensory  aphasia. 
In  the  first  he  can  not  talk,  though  he  understands ;  in  the  second, 
nothing  which  is  said  is  underst(KKl.  Language  is  very  late  in  develop- 
ment in  idiots.  The  crowing  of  the  normal  infant  is  not  ofti»n  observed, 
but  meaningless  and  monotonous  cries  take  its  place.  The  laryngeal 
sounds  are  earliest  and  best  enunciated,  the  lingual  and  labial  latest  and 
least  distinctly.  Wildermuth  classifies  the  dysarthrias  and  lalopathie^s 
of  idiots  into  two  groups  : 

L  Where  the  disturbance  of  speech  is  the  direct  expression  of  the 
intellectual  density.  They  lack  ideas,  and  consequently  have  not  the 
words  for  the  expression  of  them.  In  the  lowest  degree,  the  idiot  is  a 
vegetative  automaton ;  in  a  less  pn)found  degree,  he  is  like  a  child  of 
two  or  three  years,  with  imperfections  of  gnimniar  and  syntax. 

2.  When  the  disturbance  of  sj>eeeh  is  a  (•()m])lieation  of  idi(x?y,  and 
is  m(»cluiniciil  rather  than  intellectual,  W^ildermuth  has  rarely  found 
stumbling  speech  in  tlu*  idiot,  and  never  stammering.  These  defects 
are  sometinn's  found  in  imbeciles,  who,  moreover,  talk  a  great  dwil  and 
without  detiuiti*  object ;  who  have  onomatomania,  and  who  are  subjcKjt 
to  transitory  attacks  of  excessive  and  maniacal  loquacity. 

Considerable  loquacity  is  occasionally  observed  in  cases  of  acquired 
idiocv. 

Next  to  hearing,  the  visual  tract  and  the  wonl-seeing  and  compre- 
hending centers  form  a  great  recH'ptive  avenue  for  language  and  ideas. 
litxuUmf  will  be  impossible  to  such  idiots  as  have  defect  of  the  visual 
apparatus  or  these  centers,  and  the  degree  of  acquisititm  of  this  jwwer 
will  depend  upon  the  degive  of  defect.  There  are  idiots  who  learn 
merely  the  letters,  others  who  acquire  monosyllables,  and  still  others 
who  can  be  taught  to  read  laboriously.  Sometimes  such  reading  is 
purely  automatic,  without  actual  comprehension.  The  higher  the  grade 
of  idiocy,  imbecility,  or  feebk^-mindedness,  the  greater  the  develo|>- 
mcnt  of  this  faculty,  though  few  of  either  class  ever  attain  to  perfectly 
correct  reading. 

The  y^W/i*/*// center  and  its  association  tracts  are  the  latest  portions  of 
the  linguistic  cerebral  basis  to  be  establisluMl  in  normal  cases,  and  in 
the  idiot  are  apt  to  be  the  least  well-constitutcKl.  In  addition  to  its  in- 
tellectual side,  there  is  a  compliwited  muscular  coordination  require<l  in 
writing  which  also  renders  it  more  difficult  for  defectives  of  this  kind. 
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Tliey  may  be  taught  to  reproduce  letters,  but  the  characters  are  mean- 
ingless to  them.  A  few  write  (juite  legibly,  though  seldom  or  never 
well.  As  Sollier  says,  their  writing  is  in  reality  drawing,  and  they 
like  to  copy  printed  letters,  curved  lines,  and  so  on.  There  is  a  certain 
tendency  to  write  with  the  left  hand  and  to  write  from  right  to  left. 

In  drawing^  such  as  learn  at  all  copy  slowly  and  uncertainly,  with- 
out perspective,  and  never  draw  without  a  copy  or  m(Klel  ;  or  they  do 
the  work  impatiently,  and,  if  given  free  rein,  indulge  in  curious  and 
fantastic  scrawls,  such  as  are  figured  in  the  works  of  Sollier,  Bourne- 
ville,  and  others. 

Intelligence. — Since  intt»lligcnce  depends  uj)on  the  acquisition,  con- 
8er\'ation,  association,  and  production  of  ideas,  and  these  upon  the  con- 
dition of  the  sensory  organs  and  centers  and  language  centers,  it  is 
mainly  in  intelligence  that  the  idiot  deviates  from  normal  man.  The 
deviation  varies  much  in  degree,  from  almost  total  absence  to  a  condi- 
tion nearly  approaching  the  normal.  The  idiot  has  fewer  ideas  than 
the  imbecile,  and  the  imbecile  fewer  than  the  ft^eble-minded.  All 
classes  acquire  ideas  primarily  in  the  same  way  as  the  normal  infant — 
through  the  senses ;  but  while  the  normal  child  later  on  acquires  ideas 
chiefly  by  means  of  language  and  imitation,  the  defective  continues  to 
make  use  mainly  of  the  senses  for  this  purjwse,  owing  to  the  faulty 
development  of  the  language  centers.  Preyer  shows  that  questions 
and  names  are  understood  before  the  normal  child  can  si)eak  (nine 
months),  while  idiots,  many  years  of  age,  may  have  an  intelligent  idea 
of  the  use  of  things,  yet  not  know  their  names  when  heard,  and  be 
unable  to  speak  them. 

As  regards  concrete  ideas,  such  as  the  different  qualities  of  matter, 
it  is  noticeable  that  the  idiot  appreciates  colors  (particularly  red),  rec- 
ognizes surfaces,  avoids  obstacles,  and  notices  the  difference  between 
round  and  square,  while  distances  and  space  are  not  comprehended.  As 
Sollier  correctly  says,  imitation,  which  is  a  source  of  ideas  for  infants, 
does  not  develop  the  intelligence  of  the  idiot ;  for  to  him  it  does  not 
furnish  an  idea,  but  creates  a  mechanism.  In  the  sui)erior  grades  of 
idiocy  imitation  creates  an  idea  Avhich  is  assimilated  by  the  intelligence ; 
but  as  the  intelligence  can  not  retain  it,  the  residt  is  the  same  as  though 
it  had  not  been  assimilat<yd.  Still,  it  is  not  just  to  infer,  from  lack  of 
intellectual  expression,  that  there  is  complete  intellectual  inactivity. 
That  ideas  may  exist  in  a  brain  apparently  inactive  is  shown  by  the 
phenomenon  of  intellectual  manifestation  induced  in  idiots  by  severe 
pain,  disease,  etc.  In  other  words,  the  intellectual  receptivity  of  idiots 
™^y  ^  greater  than  supi)Osed,  until  some  irritation  occurs  strong 
enough  to  show  that  the  preceding  stimuli  have  left  their  eifects  on  the 
brain  centers.  Thus,  Griesinger  re[X)rts  the  case  of  an  idiot  who  could 
only  speak  a  few  w^ords  until  he  contracted  hydrophobia,  when  he  began 
to  ttilk  of  events  which  had  taken  place  several  years  before. 

As  regards  the  conservation  of  UhiUiy  we  must  remember,  says  Sollier, 
that  memory  is  hereditary,  orgjinic,  or  aciiuired.  Her(»ditar)'  memory 
is  extremely  complex  and  difficult  of  explanation,  but  it  ap|)arently 
occurs  in  idiots.     Organic  memory,  or  untjonscious  memory, — viz.,  of 
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associated  movements,  such  as  walking, — although  sometimes  completely 
absent  in  idiots,  owing  to  defective  nerve  centers  and  lack  of  attention^ 
is,  nevertheless,  better  developed  than  either  of  the  two  other  varieties. 
For  acquired  memory,  attention  is  still  more  a  m\e  qua  nan,  and  conse- 
quently this  is  the  least  develoi)ed  form  of  memory  in  idiots.  Memory 
in  an  idiot  develops  slowly ;  at  first  its  existence  is  shown  only  by  the 
stimulus  of  some  violent  excitement.  This  indicates  that  memory  exists 
in  so  far  a«  the  conservation  of  the  image  is  concernwl,  but  not  enough  for 
its  reproiluction  under  ordinary  circumstances.  In  a  higher  degree  of 
the  development  of  memory,  the  idiot  can  recall  the  memory  picture  by 
seeing  again  the  original  object  (memory  for  f(K)d,  memory  for  places). 
IahsslI  memory,  which  does  not  act  by  satisfaction  of  a  natural  need,  is 
only  found  in  educable  idiots  (remembers  his  own  bed,  etc.).  This 
memory  is  fixed  by  repetition  of  tlie  sensation,  and  has  not  an  emotional 
basis.  These  varieties  of  memory  are  simple,  and  do  not  necessitate 
language.  As  soon  as  language  exists,  a  much  wider  field  opens  for  the 
memory. 

In  simple  idiots  there  is  no  association  of  ideas.  The  primitive 
forms  of  association,  such  as  fear  and  the  hojie  of  rew^ard,  awaken  no 
aasociated  ideas  in  them,  and  even  in  the  superior  types  of  idiocy  there 
is  no  great  development  of  this  form  of  memory. 

It  is  a  curious  and  inexpliaible  phenomenon  that  in  certain  cases  of 
idiocy  there  may  exist  i)articular,  specialized  memories,  such  as  for 
musical  airs,  dates,  and  numbers,  although  memory,  in  its  usual  and 
general  sense,  may  be  deficient.  Indeed,  as  a  rule,  the  memory  is  feeble 
in  all  classes  of  idi(wy,  and  even  in  cases  where  the  memory  is  fairly 
well  constituted  it  is  ordinarily  mechanical,  useless  to  the  }K)ssessor, 
automatic. 

Naturally,  as  abstract  ideas  result  from  reason,  comparistm,  and 
judgment,  such  idejis  are  absent  in  the  lowest  onler  of  idiocy.  Pro- 
found idiots  hav(»  no  idea  of  differences  of  jiersons  or  things.  Higher 
idiots  may  be  able  to  appreciate  suixTficial  resemblances  and  differences, 
especially  of  color  and  form,  but  the  discernment  is  so  faulty  that 
incorrect  inferences  frequently  result. 

Superior  idiots  appreciate  resemblances  more  readily  than  diffen»nces. 
Simple  genenilizations  may  be  ]K)ssible,  however,  to  all  classes.  In  the 
lower  tyjK's  such  generalizations  occur  only  after  long  instruction,  and, 
once  this  power  is  acquired,  they  may  be  fairly  correct,  but  in  many  of 
the  hit^her  they  are  hasty  and  often  faulty.  In  (Mlu(»al)le  idiot<*,  even 
those  ^vho  cjin  not  talk,  there  is  an  apj)reciation  of  number,  and  they 
may  be  taught  to  (H)unt.  Addition  is  more  (easily  leanunl  than  subtrac- 
tion, and  multiplication  can  cmly  be  learncKl  by  those  with  fairly 
developed  memories.  Division  can  rarely  be  taught  them,  and  neither 
idiots  nor  imbeciles  ciui  understand  problems.  The  sn[wrior  orders  of 
idiocy  can  count  automatically,  but  rarely  are  able  to  do  so  with  pro])er 
understanding.  They  can  say  two  and  two  make  four,  four  and  four 
make  eight ;  but  ask  them  how  many  are  four  and  three  and  they  are 
at  sea.  To  count  beyond  ten,  the  mmiber  of  the  fingers,  is  rarely 
learned.     But  there  are  phenomenal  instiuices  where  the  mathematical 
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feculty  is  remarkably  developed,  as  in  the  cases  of  the  so-called 
''calculating  boys,"  some  of  whom,  it  is  true,  are  normal  in  other 
respects,  but  many  of  whom  are  mentally  defective,  belonging  to  the 
cat^ory  of  idiots  or  imbeciles. 

The  idea  of  ^iW,  past  and  future,  has  seldom  a  place  in  the  brain 
of  the  idiot 

Ideas  in  the  idiot  are  too  feeble  to  be  fixed  ideas,  and  while  the 
higher  types  are  sometimes  subject  to  morbid  im[)ulses,  there  is  not  a 
true  fixed  idea,  with  consciousness  and  |>ain.  With  them  such  ideas 
should  rather  be  called  tenacious  ideas. 

The  association  of  ideas  occurs  by  resemblance,  contrast,  and  con- 
tiguity. In  the  profound  idiots,  with  few  ideas,  there  may  be  an  asso- 
ciation of  them  in  a  very  simple  way — \\z.y  the  sight  of  food  is  asso- 
ciated with  the  sensation  of  satisfied  hunger,  and  so  awakens  the  idea 
of  eating.  It  is  an  association  of  sensations  rather  than  of  ideas.  The 
association  of  ideas  should  arouse  the  critical  faculty.  The  judgment 
and  reason  in  idiots  are  very  fault}'.  They  are  founded  on  an  associa- 
tion of  few  ideas,  lack  precision  and  firmness,  and  find  their  expressions 
in  ambiguous  language.  A  judgment  is  not  always  the  result  of  reason- 
ing. For  reasoning,  there  must  be  some  obstacle  to  an  immediate  con- 
clusion. Justice,  promptitude,  and  firmness,  which  are  qualities  of 
judgment  depending  on  the  attention,  are  lacking  in  the  judgments  of 
idiots.  The  idiots  judge  very  falsely  on  account  of  lack  of  attention 
and  of  an  association  of  the  simplest  ideas.  All  their  sense  illusions 
give  rise  to  false  judgments.  Firmness  is  lacking  in  their  judgments, 
as  they  have  so  little  interest  in  what  they  decide  upon. 

Many  imbeciles  and  feeble-minded,  however,  maintain  their  judg- 
ments with  tenacity.  They  often  have  a  very  high  opinion  of  their 
own  intellectual  faculties.  This  presumption  leads  them  often  to  ex- 
treme blunders.  If  one  of  their  judgments  is  admitted  to  be  just,  they 
become  verj'  proud  of  it,  and  immediately  si»t  to  work  to  form  others, 
which  are  generally  absurd.  Doubt  which  susj>ends  action  is  rarely 
seen  in  any  form  of  idiocy.  The  first  impression  capable  of  fonning 
for  them  a  judgment  is  followed  immediately  by  the  act,  like  a  true 
reflex.  Syllogistic  reasoning  does  not  occur  either  in  idiots  or  imbe- 
ciles. Errors  of  the  senses  proceed  from  the  perceptive  apparatus 
rather  than  from  the  sensory  apparatus.  Since  in  idiots  and  imbeciles 
sense  perceptions  are  retained  in  brain  centers  either  undeveloped  or 
diseased,  and  the  memory  pictures  are  consequently  either  confused  or 
false,  the  association  of  these  pictures  is  consequently  faulty.  In 
idiots,  as  the  images  are  weak,  the  jxjrceptive  reasoning  is  also  weak  or 
wanting.  In  the  imbecile,  where  the  images  are  more  numerous,  the 
association  may  be  falsified  by  a  badly  acting  j)erceptive  center.  In 
him  the  association  o(*curs  so  often  by  contiguity,  and  consequently  the 
deduction  is  ver\'  liable  to  be  erroneous,  as  contiguous  ideas  are  not 
necessarily  related  ;  hence,  incongruous  observations  and  unexpected 
actions. 

Sollier  emphasizes  the  difference  between  idiots  and  imbeciles,  which 
may    be  seen   in   the  delirium   sometimes   occurring   in   these   cases. 
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Exceptional  in  the  idiot,  when  it  occurs  it  is  always  in  die  impulsive 
form,  unprovoked  and  without  motive.  It  is  a  delirium  of  acts.  In 
imbeciles  there  are  attacks  of  maniacal  excitement,  with  impulsion  to 
kill,  to  set  on  fire,  or  to  break. 

With  respect  to  the  production  of  ideas,  there  is  little  or  none  in  the 
inferior  types  of  idiocy,  and  in  the  higher  grades  the  imagination  is 
inchoate,  of  no  utility,  and  often  direct(»d  to  things  that  are  evil. 

Will,  Personality,  euid  Responsibility. — The  elder  Seguin  looked 
upon  defect  of  will  as  the  basis  of  idiocy,  but  the  will  is  rather  a  diffuse 
than  a  local  function  of  the  brain.  It  has  no  definite  seat  in  the 
encephalon,  lesion  of  which  would  impair  or  destroy  it  As  Sollier 
says,  will  in  its  simplest  form  is  manifested  by  actions  accomplished  for 
the  satisfaction  of  natural  needs,  appt^tites,  and  desires.  Accordingly, 
the  individual  must  have  a  consciousness  of  those  needs.  Such  a  con- 
sciousness may  be  very  much  blunted  in  profound  idiots,  and  conse- 
quently the  will  will  be  almost  entirely  lacking.  Such  an  idiot  is  a 
spinal  being,  and  his  movements  may  be  comjmred  to  the  reflex  phe- 
nomena seen  in  decapitated  frogs.  In  higher  idiots,  the  will  is  mani- 
fested by  more  complex  movements,  which  are,  however,  capable  of 
becoming  secondarily  automatic.  Voluntary  control  of  the  sphincters 
occurs  only  in  idiots  who  learn  to  walk,  and  not  until  they  have  learned. 
Volitions  do  not  exist  in  the  lowest  order  of  idiots.  The  most  natural 
desires  and  the  most  primitive  instincts  are  absent.  The  first  to  appear 
is  desire  for  food,  but  it  may  manifest  itself  simply  by  a  stretching 
out  of  the  hand  or  a  cry.  In  idiots  in  whom  the  will  is  more  developed, 
and  also  in  imbeciles,  it  finds  its  expression  more  easily  in  actions  than 
in  inhibitions. 

Si'lf-re^ety  very  little  developed  in  the  idiot,  plays  a  very  imjwrtant 
r6le  in  the  psychology  of  the  imbecile,  and  by  catering  to  it  he  can 
often  be  made  to  do  things  which  would  otherwise  be  impossible  to 
obtain. 

IiMlecUud  moveirierUSy  or  acts  accomplished  under  the  influence  of 
judgment  or  reason,  are  infrequent  in  the  idiot,  and  not  common  in  the 
higher  grades.  Many  idiots  are  incapable  of  choice.  When  the  power 
of  choice  is  present,  it  is  often  exercised  with  difficulty.  He  does  not 
quickly  understand  that  of  two  things  he  must  take  one  and  leave 
the  other — \ui  wants  to  take  them  both.  It  is  the  same  with  ideas. 
Betwe(Mi  two  desirable  objects,  the  superior  type  does  not  hesitate,  but 
takes  without  reflecti(m  the  one  he  sees  first,  which  he  may  wish  to 
exchange  when  he  sees  the  second. 

In  idiots,  whose  will  and  motor  volitions  are  so  feeble,  suggestion 
produces  little  or  no  results.  It  is  the  contrary  in  many  imbeciles, 
except  in  those  w^hose  voluntary  impulsiveness  is  too  great.  Ordinarily 
the  higher  gnides  are  very  susceptible  to  sugg(»stion,  as  is  seen  by  the 
facility  with  which  mischief  is  done  by  a  band  of  imbeciles  which  has 
bet^n  led  on  by  one  of  their  number.  If  suggc^stion  is  possible  in 
imbeciles,  it  shows  that  the  ideas  which  they  already  |>oss(»ss  are  very 
unstable,  and  are  easily  replaced  by  new  ones.  It  has  a  great  analogy 
with  the  suggestibility  of  the  hysterical. 
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Consoiousness  and  Personality. — As  consciousness  is  but  a  phe- 
nomenon added  to  psychic  processes,  and  not  producing  them,  and  as 
the  personality  is  the  coonlination  of  psychic  actti,  it  is  necessary  to 
form  by  deduction  our  conclusions  as  to  these  two  attributes  in  the 
class  of  people  we  are  studying.  In  absolute  idiots  it  is  not  probable 
that  any  act  is  accompanied  by  consciousness.  In  higher  idiots,  in 
whom  life  is  but  little  more  than  a  succession  of  dis(ionnected  moments, 
it  is  not  possible  to  say  whether  they  have  consciousness  or  not ;  but  the 
personality,  if  present,  must  be  very  rudimentary,  since  an  essential 
of  its  existence;  is  a  proper  appreciation  of  the  continuity  of  events. 

For  an  individual  to  have  consciousness  of  a  psychic  act,  it  is 
necessary  tliat  the  exciting  stimulus  have  a  certain  duration  and  inten- 
sity. Such  factors  in  the  stimuli  are  generally  wanting  in  idiots ;  and 
so  it  is  probable  that  most  of  their  psychic  phenomena  occur  without 
consciousness ;  and  if  there  is  consciousness,  it  must  be  very  feeble. 
The  distinction  between  the  ego  and  the  non-ego  is  not  made  by  abso- 
lute idiots,  and  is  but  feebly  present  in  the  higher  idiots. 

In  many  imbeciles  consciousness  may  be  wanting  or  feeble,  but  in 
some  it  is  clearly  present,  together  with  a  perfect  idea  of  their  per- 
sonality. Further,  sometimes  in  delirium  they  have  ideas  of  grandeur, 
showing  an  exaggerated  conception  of  personality. 

Besponsibility. — All  lower  types  of  idiots  are  unable  to  manage 
their  own  affairs  or  to  enjoy  their  civil  or  political  rights,  but  those  of  a 
higher  degree,  who  are  at  liberty,  may  have  these  rights. 

Psychological  Evolution. — In  every  degree  of  idiocy  there  comes 
a  time,  as  Sollier  well  says,  when  the  education  stops  and  fiirther  mental 
progress  ceases,  and  when  the  only  hope  is  to  retain  the  results  which 
have  been  gained.  This  acme  of  development  varies  for  the  different 
psychic  functions,  so  that  one  faculty  may  still  improve,  wiiile  another 
has  already  reached  its  cessation  point.  The  senses  contiime  to  develop 
for  the  longest  time,  then  the  sentiments,  and  the  intelligence  the 
shortest  This  is  tnie  of  all  classes,  though  the  periods  are  longer  in 
the  higher  grades,  where  all  of  the  faculties  are  more  equally  and  pro- 
portionally developed.  Thus,  in  inferior  types  intellectual  progress 
may  cease  at  the  age  of  six  or  seven,  and  the  sentiments  and  senses  con- 
tinue their  development  to  eighteen  or  twenty,  while  in  superior  grades 
the  improvement  of  senses,  sentiments,  and  intellect  may  cease  about 
the  same  time — viz.,  at  puberty. 

Sometimes  the  faculties  remain  stationary,  at  others  they  retrograde 
when  the  limit  of  development  is  reached.  Retrogression  follows  the 
same  law  as  dementia — namely,  progressive  enfeeblement  of  will,  intel- 
ligence, sentiments,  and  sensations,  in  the  onler  named.  When  retro- 
gression begins  in  the  simpler  forms  it  is  very  rapid,  but  in  the  higher 
types  goes  more  slowly  and  more  irregularly.  Purely  intellectual  gifts 
which  they  have  acquired  (reading  and  writing)  disappear  very  rapidly. 
In  the  intellectual  downfall  of  the  su])erior  tyj^es  one  sees  from  time  to 
time  flashes  of  intelligence,  like  reflections  from  their  weakening  minds, 
but  such  are  not  observed  in  the  lower  forms. 

General  Pathological  Anatomy. — There  has  been  accumulated  in 
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literature  of  late  years  a  great  deal  of  valuable  matter  relating  to  the 
jMitliology  and  morbid  anatomy  of  idiocy,  so  that  much  new  light  has 
been  shed  uix)n  a  somewliat  obscure  subject.  The  investigatiopB  of 
Sachs  and  myself  ^  into  the  causation  of  the  ct»rebral  paralyses  of  chil- 
dren, which  are  so  frequently  associated  with  the  various  degrees  of 
mental  impairment,  from  feeble-mindedness  to  profound  idiocy,  and  in 
which  we  found  meningeal  hemorrhage  to  be  so  commonly  the  primary 
lesion,  might  well  give  rise  to  the  Injlief  that  in  a  majority  of  cases  of 
idiocy  without  paralysis  and  in  idiocy  associated  with  epilepsy  we  are 
confronted  with  the  same  initial  lesion.  The  site  of  the  meningeal 
hemorrhage  is  the  determining  factor  in  the  establishment  of  the  symp- 
toms. If  the  Rolandic  area  be  mainly  implicated,  either  on  one  or  on 
both  sides,  we  have  a  hemiplegia  or  diplegia  as  the  result,  and  these 
paralyses  may  be  severe  or  light  according  to  exU»nt  of  the  hemorrhage, 
and  may  be  associated  with  idiocy  or  epilepsy,  depending  also  upon  the 
extent  of  the  lesion  and  upon  the  amount  of  irritation.  Again,  I  have 
seen  a  case  in  which  there  was  left  hemianopia,  epilepsy,  and  very  slight 
mental  impairment,  pointing  to  a  meningeal  hemorrhage  over  the  right 
occipital  lobe.  Probably,  too,  some  of  the  cases  of  arrested  devel- 
opment of  the  speech,  with  or  without  enfeebled  mind,  are  due  to 
the  same  cause.  It  may  be  assumed  also  that  meningeal  hemorrhage 
often  occurs  as  the  initial  lesion  in  wliat  appears  to  be  idiopathic  epi- 
lepsy. The  symptom  or  syndrome  produced  then  will  depend  upon 
the  location  and  extent  of  the  initial  lesion.  Asphyxia  at  birth  and 
convulsions  shortly  after  birth  are  in  themselves  significant  of  menin- 
geal hemorrhage,  and  in  our  study  of  etiology  we  obser\'e  the  great 
frequency  of  these  symptoms  in  the  history  of  idiocy.  At  our  autoj)- 
sies,  which  are  nearly  always  made  years  after  the  initial  lesion,  we 
find  only  terminal  pathologicjil  statins,  such  as  atrophy,  general  sclerosis, 
and  cysts,  and,  unfortunately,  these  conditions  are  not  pathognomonic  of 
antecedent  hemorrliage,  for  they  also  are  the  terminal  stat<.»s  for  em- 
bolism, thrombosis,  cerebral  hemorrhage,  meningitis,  and  meningo- 
encephalitis. What  other  evidence  have  we  that  proves  the  enormous 
preponderance  of  meninginil  hemorrhage  in  the  etiologj'  of  the  terminal 
pathological  conditions  ?  It  is  in  the  testimony  of  the  investigators  of 
the  causes  of  still-birth.  For  instance,  Litzmann^  examincHl  161  still- 
bom  children,  finding  in  them  35  cases  of  meningeal  hemorrhage.  Par- 
rot,^ in  34  autopsies  on  the  new-born,  found  5  with  blood  in  the  arach- 
noid cavity  and  26  with  hemorrhage  into  the  subarachnoid  space. 

The  study  of  Sarah  J.  McNutt,^  of  New  York,  in  1885,  of  10 
similar  cases  addt»d  valuable  testimony  to  that  already  given,  and 
showed  the  relation  between  meningeal  hemorrhage  and  asphyxia  and 
convulsions  in  the  new-born  in  a  manner  not  to  lx»  gainsaid. 

*'*The  Cerebral  Palsies  of  Early  Life,  Based  on  a  Study  of  One  Hundred  and 
Forty  Cases,"  "Jour.  Nerv.  and  Ment.  Dis.,"  May,  1890.  See  also  paper  on  same 
subject  by  autbor,  I^ouis  Stiirr's  **Text-l)ook  of  Diseases  of  Cbildren,"  Pbila.,  1894,  and 
Sacbs'  "Nervous  Diseases  of  Children,"  New  York,  1895. 

2  "  Archiv  filr  Gyn.,"  Bd.  xvi,  1880. 

•  "  Clinique  des  Nouveau-n6s,"  Paris,  1877.  *  "  Amer.  Jour,  of  Obstetrics." 
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Allusion  is  elsewlien?  made  l«  Herljert  R,  S[>eiicer's  130  autopsies 
in  Btjil-lwrn  cbildreii,  in  wbiuh  there  were  .53  instances  of  licniorrliiige 
from  the  pia  and  ariielmnid. 

Thus,  die  evidence  betbre  us  in  tavor  of  meningeal  heinorrhape  as 
the  initinl  lesion  in  u  large  pru^wrtinti  of  t^ses  of  idioey  is  most  con- 
vincing. Some  idea  of  tlie  character  of  the  temiinal  states  found  in 
idiocy  may  be  derived  from  tbustodiei-of  W'ilmartbi  andBounieville.^ 
The  fonner  cuninuinicates  tlie  results  of  lOO  antopsies,  wliich  be  siim- 
niari»^  as  follows : 

Sclerosis  with  atrophy,  12;  sclerose  tuberensc,  6;  diffuse  sclerotic 
ctiange,  7  ;  degeiienilive  changes  in  vessels,  ganglionic  cells,  or  medul- 
lary tnilHtunce,  nnl  (instituting  tnie  sclerosis,  15  ;  hydrocephalic, -5 ; 
general  oerebrjl  atrophy,  2;  nnn-dcvelopnient  in  variourt  forms,  16; 
infantile  hcniorrhiigc,  1  ;    cxtt-nr^ivc  iidhesinn  of  membranes   from  old 


Fl^  an.— Bnin  of  idlfileglc  i 


nnTnlDiiDiiii  oier  1*r»  sriunieirlcal  mm 
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meningitis,  3  ;  an^omatous  condition  of  cerebral  vessels  {with  degener- 
ative cbangts),  1  ;  glioma  (with  s<!lerosis),  1  ;  porencephalia  (with 
non-development),  1  ;  of  31  cases  where  actual  disease  or  imperfect 
development  of  the  brain  proper  was  not  denionstrated,  there  was 
hypertrophy  of  the  skull,  fi  ;  acute  softening  (recent),  '2  ;  deniimicro- 
cepbalic,  2  ;  when  the  brain  was  above  usual  weight,  but  tlic  convolu- 
tions large  and  very  simple  in  their  arrangement,  2. 

Our  examination  of  thi^  summarA'  discloses  the  fact  that  atrophies 
and  diffuse  sclerosis  were  <lriii<iiislr.ilfil  in  21  of  tlie  cases  and  tuberous 
sclerosis  in  6.  It  is  pnibiiUlc  ili:it  tlir  tiilR<rous  form  of  sclerosis  has  u 
pat  hoi  op- different  from  thai  nf  th(  diftiise  form  and  more  resembling 
the  disseminate<l  sclerosis  of  neuro|Hithologists.  Fifteen  of  Wilruartli's 
cases  are  recorded  as  presenting  degenerative  ciiauges  in  vessel:*,  gan- 


'' Proceeding  Abs'd  Amer.  InsL  Iilio 
I'epilepsie,  I'idiotie. 


land  Ppeble-niiuded, "  IB 
'  etc.,  Paris,  1880-1897. 
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glionic  cells,  or  medullary  substance,  "  not  constituting  true  sclerosis." 
There  was  evidently  some  resemblance  to  sclerosis,  or  this  author  would 
not  have  qualified  his  description  thus ;  and  it  is  more  than  probable 
that  the  condition  would  have  been  pronounced  one  of  genuine  diffuse 
sclerosis  by  experts  at  the  present  day.  Wilmarth  notes  16  cases  of 
non-development  in  various  forms.     He  writes,  in  this  connection  : 

"  Non-development  is  found  in  several  forms.  A  portion  of  the 
cortical  substance  may  be  thin,  and,  instead  of  following  the  typical 
arrangement  of  the  fully  developed  brain,  form  a  number  of  irregular 
folds,  which  may  be  so  small  and  numerous  as  to  resemble  a  mass  of 
angle-worms." 

This  is  evidently  the  condition  which  we  know  as  microgyria,  a  true 
pathologiciil  process  probably  due  to  a  vascular  lesion  (thromlwsis  or 
embolism),  and  not,  therefore,  a  fault  of  development.  Wilmarth's  ob- 
servations were  made,  many  of  them,  years  ago,  before  neurojiathology 
had  attained  its  present  precision,  and  hence  have  not  the  value  of  later 
rescjirches,  such  as  those  undertaken  at  Bic6tre  and  Upsala. 

Hammarberg  ^  has  made  one  of  the  most  valuable  contributions  to 
the  study  of  the  pathology  of  idiocy  in  literature.  His  study  enters 
into  the  details  of  the  examination  of  the  brains  of  nine  cases  of  idiocy, 
imbecility,  and  feeble-mindedness.  Several  of  these  were  epileptic  and 
paralytic  idiots.  His  pathological  investigations  were  controlled  by  the 
microscopic  examination  of  twelve  normal  brains.  The  results  were 
briefly  as  follows :  In  all  of  the  cases  of  idiocy  a  more  or  less  large 
part  of  the  (M)rtex  showed  arrest  of  development  at  a  stage  correspond- 
ing to  either  an  embryonal  period  or  the  period  of  early  infancy.  Only 
a  small  number  of  cells  reached  their  higher  development  or  were  de- 
stroyed during  the  growth  of  the  cortex.  The  mental  defects  were  in 
direct  proportion  to  the  defects  of  tlie  development  of  the  cells,  and 
were  greater  the  ejirlier  the  peri<xl  of  arrest  of  development. 

As  regards  hydrocephalic  idiocy,  the  true  pathogeny  of  hydroceph- 
alus is  unknown.  It  is  generally  explaintKl  as  being  due  to  a  chronic 
intniventricular  meningitis,  a  congestion  of  the  ependyma.  But  in 
many  of  these  cases  nothing  abnormal  is  observed  about  the  ependyma 
save  thickening.  It  is  possible  that  a  careful  study  of  the  manner  of 
secretion  of  the  cerebrospinal  fluid  and  of  the  relations  existing  l>etween 
the  ependyma  and  the  external  serous  membrane  of  the  brain  may 
help  to  elucidate  the  origin  of  the  disorder  ;  for  there  is  some  reason  for 
l)elieving  that  a  sort  of  current  of  fluid  flows  from  the  ventricles  into 
the  exterior  serous  cavity  through  the  fonimen  of  Magendie,  the 
foramina  of  Mierzejewsky,  and  two  other  foramina  which  have  been 
described,  but  are  of  uncertain  existence.  The  ventricular  walls  secrete 
the  cerebrospinal  fluid  and  the  exterior  serous  cavity  absorbs  it,  accord- 
ing to  this  theory.  Thus,  then,  there  may  be  three  processes  by  which 
primary  hydrocephalus  may  be  induced  :  hypersecretion  in  the  ventric- 
ular spaces,  occlusion  of  the  foramina  mentioned,  and  disorder  of  the 
absorbent  apparatus.  An  interesting  study  of  the  subject  along  this 
line  might  be  made. 

^  **  Studien  liber  Klinik  und  Pathologie  der  Idiotie,''  by  C.  Hammarberg,  UpsaUi 
1895, 
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TVTien  the  fluid  be^iia  to  inereiu^t?  iii  the  veulricles,  these  become 
dilated,  a»  a  rule  eqiiully,  oeoiHiouully  iiueqiially,  I'nmi  oliliUTatiuii  of  the 
tbrameD  of  Monro.  The  dilatation  niav  be  restricted  to  the  lateral  ven- 
tricles, or  may  lueluile  the  third  and  fourth  also.  With  the  disteotioii 
of  the  ventrieies  eonipressiou  of  the  brain-subritaiice  take»  place,  giving 
rise  to  fiinelioiml  im[Niirment  of  vuriouif  kinds  and  degreea.  With 
increase  of  pressure,  atrophy  of  the  compressed  jiarts  nccunt.  Tlic 
septum  between  the  ventricles  may  disiipjiear  and  the  bniin-envelojH! 
become  thiu  as  paper,  so  that  the  hydroeoplmhis  is  like  one  enormuua 


■^s^M..  "a. "'    "*■"" 


cyst  filling  the  cranial  cavity-.  The  basal  jfanglia  and  brain-stem 
become  flattencit.  E.tami nation  of  the  cerebral  envelope  shows  atrophy 
and  degeneration  of  ccll.t  and  fil)er8.  The  di«tention  may  fro  on  until 
the  cerebral  tissues  and  the  membranes  vanish  almost  entirely.  The 
amount  of  fluid  has  been  known  to  reach  six  eight  ten  tweuty,  and 
even  twentv-seven  pints.  The  followinfj  is  an  instance  m  point  (a  case 
from  the  Randall's  Island  Hospital  for  Idiots,  the  aiitop«\  of  wliit'h  I 
reixjrtcd  at  the  New  York  Pathoh^cal  Societ^  See  Proceedings," 
1894,  p.  94}: 

A  female   child,    agetl   eighteen    months ;   hydrocephalus,  whether 
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congenital  or  acquired  unascertained.  Circumference  of  head,  51.5  cm. ; 
anteroposterior  diameter,  18  cm. ;  greatest  transverse  diameter,  15  cm. ; 
naso-occipital  arc,  32  cm. ;  binauricular  arc,  34  cm. 

Blinducss  and  nystagmus ;  widely  gaping  fontanels ;  spastic  di- 
plegia ;  occasional  convnlsioiis,  and  just  before  death  opisthotonos. 
At  the  autojwy  sixty-four  ounces  of  retldish  eernm  were  firat  removed 
by  tapping  the  anterior  fontanel.  The  skull  and  dura  were  exceed- 
ingly thin.  The  falx  cerebri  had  disa|ipeared.  Cutting  through  the 
tlun  dura,  nothing  was  to  be  seen  of  any  brain  proper  in  the  great  cavity 
of  the  head.  The  membranes  usually  covering  the  cerebrum  had  dis- 
uppeared  with  that  organ.  At  the  base  of  the  skull  the  floors  of  the 
ventricles  and  baHnl  ganglia  stood  out  prominently,  and  back  of  tbeee 
parts,  lying  on  the  tentorium,  were  the  only  vestiges  of  a  cerebrum — 


fig.  SM.-Bnln  uid  akull 


parts  of  the  two  occipital  lobes.  On  removing  the  tentorium,  the  cere- 
bellum was  ibniiil  to  be  of  ab«»ut  normal  size.  Microscopical  exami- 
nation showe*!  dcgeacration  and  atrophy  of  the  lateral  columns  of  the 
coni  (Fig.  305). 

lu  this  case,  then,  we  Irnvc  to  do  with  distention  and  atrophy  of  the 
enccplmlim  pushe<l  to  it^  greatest  extreme. 

Caw  IV,  iu  a  series  of  autopsies  by  Biiuruevillc,  is  a  good  illustra- 
tion of  the  nature  of  the  process  of  compression  Jin<l  atrophy.  A  girl, 
u  complete  idiot,  died  at  the  age  of  about  two  years.  Five  hundred 
gnmis  of  fluid  were  found  in  tlie  bniin-<'avity,  the  brain-envelope 
having  become  merely  a  sac  of  varjing  thickness.  For  instance,  in 
tile  riglit  h(!misph('iv,  over  the  whole  of  the  temjMiro-occipital  region, 
tile  wall  of  con'bml  substance  was  but  a  millimeter  iu  thickness,  and 
at  one  place  here,  near  the  fissure  of  Sylvius,  the  brain-substance  was 
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absent  altogether  at  a  space  of  four  centimeters  in  diameter,  closed 
merely  by  a  fine  meningeal  veil.  In  this  case,  then,  the  process  of 
complete  atrophy  of  the  brain  was  arrested  by  death. 

As  the  ventricular  cavities  dilate,  pushing  the  brain-envelope  with 
them,  the  skull-cavity  is  distended  and  the  cranial  bones  are  separated, 
made  thinner,  and  expanded  m  area.  The  enlargtmient  of  the  head  is 
directly  proportional  to  the  youth  of  the  patient.  Cases  beginning  l)e- 
fore  or  shortly  after  birth  will  present  greater  expansion  of  the 
cranial  cavity  than  such  as  have  a  later  origin.  Sometimes  some 
sutures  give  way  and  others  become  syuostosed.  Where  sutures  are 
separated  Wormian  l)ones  often  form,  or  a  membranous  connection  is 
established  between  the  cranial  bones. 

Occasionally,  in  these  cases  of  primary  hydrocephalus,  the  defects  of 
brain-substance  are  not  due  to  pressure-atrophy,  but  there  is  an  associ- 
ated condition  of  malformation  or  defect.  Thus,  in  an  autopsy  of 
Boumeville's,  on  a  girl  alxmt  thirteen  years  of  age,  with  congenital 
hydrocephalus,  idiocy,  and  epilepsy,  the  hemispheres  of  the  cerebellum 
were  totally  absent,  the  cerebellum  being  represented  by  the  vermis, 
which  was  the  size  of  a  pigeon's  egg.  Perhaps  such  a  defect  is  due  to 
a  pressure-atrophy  beginning  very  early  in  fetal  life. 

As  r^ards  the  pathology  of  secondary  hydrocephalus,  we  possess  more 
definite  knowledge.  In  this  the  internal  hydrocephalus  is  caused  by  ob- 
struction of  the  veins  of  Galen,  or  by  obliteration  of  the  foramina  of 
Monro,  Magendie,  or  Mierzejewski.  Common  causes  are  tumors  of 
the  cerebellum,  such  as  sarcomata  and  tubercles.  Meningitis  may  act 
in  the  same  way.  The  amount  of  hydrocephalus,  ventricular  dilatation, 
and  expansion  of  the  skull  thus  induced  will  depend  dirwtly  upon  the 
youth  of  the  infant  or  child.  As  a  rule,  secondary  hydroceplialus  never 
reaches  the  extent  of  the  primary  form,  owing  to  the  rapidly  fatal  nature 
of  its  cause.  In  these  cases  we  seldom  see  pressure  effects  beyond  flat- 
tening of  the  convolutions  and  moderate  expansion  of  the  cranial  vault. 

An  exceptional  and  an  extremely  interesting  case  was  one  upon  whom 
I  made  an  autopsy  at  Randall's  Island,  not  long  ago.  It  was  a  case  of 
very  marked  hydrocephalus  in  a  child  of  four  years,  in  which  a  small 
tumor  of  the  pineal  gland,  the  size  of  a  small  hazel-nut,  compressed 
and  obliterated  the  aqueduct  of  Sylvius.  Both  of  the  lateral  ventricles 
were  enormously  distendwl,  the  left  more  than  the  right,  and  contained 
twenty-four  ounces  of  clear  fluid.  The  third  ventricle  was  also  widely 
dilated.  The  fourth  ventricle  was  of  normal  size.  Microscopical  sec- 
tions of  the  quadrigeminal  region  revealed  the  obliteration  of  the  aque- 
duct. The  tumor  was  apparently  tubercular,  but  was  not  examined,  it 
having  been  mislaid  and  lost. 

The  cases  of  acute  hydrocephalus  due  to  meningitis  serosa,  and  the 
cases  in  which  a  defect  of  brain-substance  is  counterbalanced  by  an  equal 
bulk  of  cerebrospinal  fluid,  do  not  commonly  fall  under  this  heading. 

In  chronic  hydroceplialus  intemus  there  seems  to  be  a  special  sus- 
ceptibility of  the  membranes  to  acute  disease,  so  that  at  autopsy  it  is 
not  uncommon  to  find  evidence  of  an  acute  meningitis,  simple,  hemor- 
rhagic, suppurative,  or  tubercular. 
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The  fluid  found  in  hydrocephalic  idiots  has  been  frequently  analyzed. 
In  a  case  of  Bourneville's  the  analysis  of  the  hydrocephalic  fluid,  with- 
drawn nine  hours' after  death,  resulted  as  follows :  Color,  pale  yellow ; 
aspect,  clear  after  standing  ;  reaction,  neutral ;  odor,  like  that  of  blood  ; 
consistence,  slightly  viscous;  density,  1.006;  organic  matter,  1.66; 
salts,  10;  total  fixed  solids,  11.65;  phosphoric  acid,  0.22;  sodium 
chlorid,  0.80 ;  albumin,  0.26  ;  leukocytes,  very  few ;  red  blood-cor- 
puscles, considerable. 

In  micn)cephalic  idiocy  we  recognize  three  distinct  classes : 

1.  Morphological  microcephaly,  in  which  there  are  no  ])athological 
changes  in  the  brain,  but  simply  a  brain  arrested  in  its  development 
with  {K^rsistent  fetal  morphology. 

2.  Pathological  microcephaly,  in  which  the  small  size  of  the  head 
is  determined  by  morbid  processes  in  the  brain  (such  as  meningt^al  hem- 
orrhage, tlirombosis,  porencephalic  defects,  etc.). 

3.  Mixed  cases  of  microcephaly,  in  which  pathological  processes  are 
superadded  to  or  associated  with  true  morphological  microcephaly. 

The  following  table  gives  a  summary  of  the  pathological  conditions 
responsible  for  most  cases  of  idiocy  : 


Etiological  Factors. 


Hereditary  degeneracy. 


Hereditary  degeneracy. 


Heretiitary  degeneracy. 


Primary  Lrsions. 


Developmental  defects  of 
portions  of  the  brain, 
such  as  corpus  caUosnm, 
one  hemisphere  or  part 
of  a  hemisphere. 


Terminal  Conditions  Found 
AT  Autopsy. 


Micrencephalus,    with 
without  defects. 


or 


Vascular  disorders  of  fettil 
bniin. 


Agenesis  cortical  is  ;  slight 
changes  in  gross  a]>]>ear- 
ance  of  brain  ;  nialdcvel- 
opment  of  microscopical 
elements. 

Partial  defects  like  pon»n- 
(rephalia,  microgyria. 


Diseases  of  mother  or  trau-  I  Meningeal       hemorrhage  ; 


ma  to  mother. 
Fetal  disorders,  such  as 
syphilis,  asphyxia  at 
birth,  prolonged  labor, 
i  n  f  a  n  t  i  I  e  convnlsions, 
febrile  diseases  of  child, 
cerebral  diseases  of  child. 

Uncertain   fetal    and   post- 
natal causes. 

Antecedent   infectious   dis- 
eases of  mother  or  child  (?). 


thromlK)sis ;  embolism  ; 
cerebral  hemorrhage ; 
meningitis ;  meningo- 
encephalitis. 


Same,  with  compensatory 
hydrocephalus  intemns, 
extern  us,  or  both  ;  coni- 
|)ensatory  thickening  of 
skull. 

Same.  Hrain-salistance 
often  sclerotic  ;  deficient 
in  microscopical  ele- 
ments. S<mietime8  com- 
pensiitory  hydroc'cphalas. 

Same.  Sometimes  hydro- 
cephalus extemus. 


Tumor  sometimes ;  oltener 
unknown. 


Same.  Compensatory  hy- 
drocephalus and  thicken- 
ing of  the  skull ;  atrophy 
and  sclerosis  of  affected 
convolutions  or  lobes. 

Atrophy  ;  diffuse  sclerosis  ; 
cysts ;  meningo-encepha- 
litis. 


Tul)erous  sclerosis. 


Hydrocephalus. 


Tuberous  sclerosis. 
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In  amaurotic  idiocy  but  six  autopsies  have  been  made,  and  thus  far 
the  changes  found  may  be  considered  to  be  simply  degeneration  of  the 
gray  matter  of  the  cortex  and  of  the  anterior  horns  of  the  cord 
(Sachs).  1 

Diagnosis  and  Prognosis  of  Idiocy. — ^Diagnosis  of  Idiocy  in 
General. — It  is  seldom  difficult  to  make  a  diagnosis  of  idiocy  in  child- 
hood when  the  individual  has  reached  such  a  stage  of  development 
that  backwardness  and  deficiency  stand  out  in  prominent  contrast  to 
the  normal  average  of  intelligence  in  children  of  the  same  age.  Ocea- 
sionally^  however,  we  have  to  deal  with  some  species  of  insanity  in 
childhood,  in  which  case  the  matter  of  diagnosis  is  important  because 
of  the  more  favorable  outlook  for  insanity.  There  are  not  a  few  pa- 
tients cared  for  in  institutions  for  the  feeble-minded  and  idiots  in  which 
insanity  has  been  the  original  factor  in  the  mental  impairment,  and 
when  the  histories  of  such  are  obscure,  it  is  almost  impossible  to  dis- 
tinguish between  ordinary  idiocy  and  wliat  may  be  truly  termed  a  ttT- 
minal  dementia  following  u|)on  some  acute  insanity  of  childhood.  In 
these  cases  residual  symptoms  of  a  psychosis  can  be  our  only  guide. 

The  diagnosis  of  some  form  of  idiocy  in  infancy  is  far  from  easy 
unless  one  familiarizes  himself  thoroughly  with  the  manifold  steps  of 
development  for  the  first  few  years  of  existence.  Early  diagnosis  is 
of  the  utmost  im|K)rtiince,  not  only  for  the  benefit  of  the  unfortunate 
child  itself,  but  on  account  of  the  deep  solicitude  of  the  parents  for  its 
future.  One  of  the  chief  aids  in  differentiation  will  be  found  in  a 
study  of  the  physical  condition  of  the  infant.  The  sliape  and  size  of 
the  head  should  be  carefully  noted  and  comj>ar(Hl  with  normal  shapes 
and  statistics.  Unfortunately,  there  are  no  elaborate  tables  of  head 
measurements  in  infants  and  children  as  yet  made  which  can  be  looked 
upon  as  a  final  establishment  of  the  normal  averages,  but  the  following 
figures  are  fairly  representative  of  cranial  measurements : 

Circamference  at  birth 36  cm.  in  both  sexes. 

Binauricular  arc 22   '^     *^     "       " 

Naso-occipital  arc 22   "     '*     ^*       *' 

At  the  age  of  one  year  these  dimensions  have  increased  to — 


Circumference 44  cm.  in  both  sexes. 

Binauricular  arc 27 

Naso-occipital  arc 30 


ii     (I     ii       (( 
i(     II     (I       II 


Malformation  and  asymmetry  of  the  head  should  be  taken  into  con- 
sideration. The  various  malformations  are  treated  of  in  another  chapter. 
The  presence  of  marked  anatomical  stigmata  of  degeneration  is  of  sig- 
nificance. Paralysis  of  a  limb  or  limbs,  if  of  cerebral  origin,  is  of  great 
importance,  indicating,  as  it  does,  some  lesion  of  tlie  brain,  which  may 
retard  or  restrict  mental  development  and  lead  to  paralytic  or  epileptic 
idiocy,  or  both.     Some  of  the  morbid  movements,  such  as  nystagmus, 

*  **A  Case  of  Amanrotic  Family  Idiocy  with  Autopsy/*  by  Frederick  Peterson, 
M.D.,  **  Jonr.  Nerv.  and  Ment.  Dis.,"  July,  1898. 
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ataxia,  chorea,  or  athetoRifl,  may  be  present,  and,  as  symptoms  of  dis- 
order of  tlie  central  nervous  system,  sliould  lead  to  a  careful  investi- 
gation of  the  whole  mental  and  physical  organization. 

While  it  is  frequent  to  find  evidence  of  idiocy  immediately  afler 
birth  in  bodily  and  especially  in  cranial  and  facial  characteristics,  yet 
after  careful  examination  as  to  imperfect  action  of  the  sensations  and 
perceptions,  we  may  sometimes  recognize  idiocy  in  cases  where  physical 
evidence  is  wanting.  The  child  may  not  learn  easily  to  take  the  breast 
Its  cry  is  different  from  that  of  other  children.  It  cries  without 
motive.  Sometimes  there  is  congenital  blindness  or  congenital  deaf- 
ness (there  is  always  deafness  in  everj'  child  for  several  days  after 
birth).  In  the  normal  child  the  sense  of  smell  may  be  stimulated  im- 
mediately after  birth,  and  taste  is  evident  in  a  few  days.  In  the  idiot 
these  special  senses  may  be  retarded  in  their  development,  or  absent. 
The  movements  of  the  eyes  are  gtmenilly  irregular,  and  strabismus  is 
frequent  until  the  end  of  the  second  month  in  normal  children,  so  that 
in  the  diagnosis  of  idiocy  this  can  not  be  relied  upon  as  significant  unless 
the  eye-movements  are  imperfect  aft«r  the  tliird  month.  In  the  normal 
child  the  eyes  follow  a  light  between  the  third  and  fourth  weeks  ;  in  idiots 
this  ability  may  be  retarded  indefinitely.  The  normal  child  starts  at 
gentle  touches  on  the  third  day  after  birth.  The  new-born  idiot  may  be 
immobile  or  feeble  in  its  reactions  to  cutaneous  stimuli.  The  normal 
child  laughs  at  tickling  in  the  eighth  week,  while  tlie  idiot  or  imbecile 
is  not  incited  to  laughter  ordinarily  at  all  in  the  earliest  years  of  life. 
From  these  facts  it  follows  that  in  defectives  we  must  examine  the  sen- 
sory organs  themselves,  so  far  as  possible,  for  defwts,  as  well  as  study 
their  reactions  and  impaircnl  perceptions  of  s(»nsations. 

Preyer,  in  his  work  on  *•  The  Mind  of  the  Child,''  gives  a  conspectus 
of  the  development  of  the  normal  faculties  during  the  first  forty  months 
of  the  child's  life,  and  the  following  brief  abstract  is  made  therefrom  for 
purposes  of  comparison  with  the  mental  development  of  the  idiot : 


NORMAL  CHILD. 

First  Month. — Sensitive  to  lUfht  as  early  as  first  and  second  days. 
Pleasure  in  light  of  (kindle  and  in  bright  objects  on  eleventh  day. 
llearn  on  fourth  day.  Discriminates  sounds  last  two  weeks  of  month. 
Starts  at  gentle  toiwlies  second  and  third  days.  Sensibility  to  taste  al)Out 
end  of  first  week.  Strong-Knu'Uhig  substinces  produce  mimetic  move- 
ments at  birth. 

Pkaxutr  first  days  in  nursing,  in  bath,  in  sight  of  objt»cts. 

I>Mcomfort  first  days  from  cold,  wet,  hunger,  tight  clothing. 

Sinilca  on  twenty-sixth  day. 

Tears  on  twenty- third  day. 

Voxrel-HOHHih  in  first  month. 

Memory  first  active  as  to  taste  and  smell ;  then  as  to  touch,  sight, 
hearing. 

Iiic(K)rdinate  movemeiUa  of  tJie  eyes. 
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Sleeps  two  hours  at  a  time^  and  sixteen  hours  in  twenty-four. 

Reflexes  active. 

Second  Montli. — Strabismus  occasional  until  end  of  month.  Recog- 
nizes human  voices;  turns  head  toward  sounds.  Pleased  with  music 
and  with  human  face.  Sleeps  three,  sometimes  five  or  six,  hours. 
Laughs  from  tickling  at  eighth  week.  Clasps  with  its  four  fingers  at 
eighth  week.  First  consonants  from  forty-third  to  fifty-first  days 
(amrmay  ta-huy  go,  ara). 

Third  Month. — Sixty-first  day,  cry  of  joy  at  sight  of  mother  and 
father ;  eyelids  not  completely  raised  when  child  looks  up.  Accouinuv 
dates  at  ninth  week.  Notes  sound  of  watch  at  ninth  week ;  listc»ns 
with  attention. 

Fourth  Month. — Eye-movements  perfect.  Objects  seized  are  moved 
toward  the  eyes.  Grasps  at  objects  too  distant.  Joy  at  seeing  self  in 
mirror.  Contraposition  of  tliumb  in  grasping  at  fourteenth  week. 
Heail  held  up  permanently.  Sits  up  with  back  supported  at  fourteenth 
week.     Beginning  to  imitate. 

Fifth  Month. — Discriminates  strangers.  Looks  inquiringly.  Pleas- 
ure in  crumpling  and  tearing  newspapers,  pulling  hair,  ringing  a  bell. 
Sleeps  ten  to  eleven  hours  without  foo<l.  Desire  shown  by  stretching 
out  arms.     Seizes  and  carries  objects  to  mouth.     Consonants  I  and  k. 

Sixth  Month. — Raises  self  to  sitting  posture.  Laughs,  and  raises 
and  drops  arms  when  pleasure  is  great.  "  Crows  ^'  with  pleasure.  Com- 
pares image  of  father  in  mirror  with  original. 

Seventh  Month. — Astonishment  shown  by  open  mouth  and  eyes. 
Recognizes  nurse  after  four  weeks'  absence.  Sighs.  Imitates  move- 
ments of  head,  of  pursing  lips.  Averts  head  as  sign  of  refusal. 
Places  himself  upright  on  lap. 

Eighth  Month. — ^Astonishment  at  new  sounds  and  siglits ;  at  imita- 
tions of  cries  of  animals. 

Ninth  Month. — Stands  on  feet  without  support.  More  interest 
shown  in  things  in  general.  Strikes  liands  together  with  joy.  Shuts 
eyes  and  turns  head  away  when  something  disagrt»eable  is  to  l)e  en- 
dured. Fear  of  dog.  Turns  over  when  laid  face  downward.  Turns 
head  to  light  when  asked  where  it  is.  Questions  understood  before 
child  can  sj)eak.     Voice  more  modulated. 

Tenth  Month. — Sits  up  without  support  in  bath  and  carriage.  First 
attempts  at  walking  at  forty-first  week.  Beckoning  imitated.  Missed 
parents  in  absence,  also  a  single  ninepin  of  a  set  Can  not  repeat  a 
syllable  heard.  Monologue  and  hints  at  imitation  (mi,  ]>appa,  tatki, 
appapa,  bahaj  tdtdj  pa,  rrrr  rrra). 

Eleventh  Month. — Screaming  quieted  by  "  sh.''  Sitting  IxH^omes 
habit  for  life.  Stands  without  supj)ort.  Stamps.  Syllable  correctly 
repeated.  Whispering  Ix^gins.  Consonants  6,  j>,  /,  c/,  /;i,  n,  /•,  /,  (7,  i-, 
vowel  a  most  used,  u  and  o  rare,  i  very  rare. 

Twelfth  Month. — Pushes  chair.  Can  not  raise  self  or  walk  without 
help.     Obeys  command,  "  Give  the  hand." 

Thirteenth  Month. — Creeps.  Shakes  head  in  denial.  Says  papa 
and  mamma.     Understands  some  words  spoken. 
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Fourteenth  Month. — Can  not  walk  without  support  Raises  himself 
by  chair.     Imitates  coughing  and  swinging  of  arms. 

Fifteenth  Month. — Walks  without  support.  Laughs,  smiles,  gives 
a  kiss  on  request.     Repeats  syllables.     Understands  ten  words. 

Sixteenth  Month. — Runs  alone.     Falls  rarely. 

Seventeenth,  Eighteenth,  and  Nineteenth  Months. — Sleeps  ten  hours 
at  a  time.  Associates  words  with  objects  and  movements.  Blows 
horn,  strikes  with  hand  or  foot,  gives  leaves  to  stag,  waters  flowers,  puts 
stick  of  wood  in  stove,  washes  hands,  combs  and  brushes  hair,  and 
other  imitative  movements. 

Twentieth  to  Twenty-fourth  Month. — Marks  with  pencil  on  paper, 
whispers  in  reading  newspaper.  Very  few  expressions  of  his  are  recog- 
nizable. Executes  orders  with  surprising  accuracy.  Tries  to  sing  and 
beat  time,  and  dance  to  music. 

Twenty-fifth  to  Thirtieth  Month. — Distinguishes  colors  correctly. 
Sentences  of  several  words.  Begins  to  climb  and  jump  and  to  ask 
questions. 

Thirtieth  to  Fortieth  Month. — Goes  upstairs  without  help.  Sen- 
tences correctly  applied.  Clauses  formed.  Words  distinctly  sj)oken, 
but  influence  of  dialect  appears.  Questioning  repeated  to  weariness. 
Approximates  maimer  of  speech  to  that  of  family  more  and  more. 

By  contrasting  the  mental  development  of  the  supposedly  abnormal 
child  with  these  observations  of  Preyer  uj)on  normal  development,  it  will 
not  be  difficult  to  appreciate  impairment  of  varying  degree.  The  presence 
of  mere  backwardness  may  not  infrequently,  however,  be  obser\'cd  in  chil- 
dren that  hiter  develop  normally,  and  it  is  well  to  bear  this  fact  in  mind ; 
but  the  com  hi  nation  of  backwardness  in  the  development  of  the  sen- 
sations, perceptions,  ideation,  and  speech  with  marked  physical  signs  of 
degi?nenicy  or  brain  lesion  would  be  naturally  of  the  greatest  importance 
from  the  diagnostic  point  of  view. 

Diagnosis  of  the  Form  and  Nature  of  the  Idiocy. — While  the 
diagnosis  of  the  presence  of  idiocy  is,  as  a  rule,  fairly  easy,  especially 
after  infancy  has  reac^hed  the  stage  of  childhood,  the  diagnosis  of  the 
type  or  kind  of  idiocy  presented  is  often  attended  with  great  difficulty. 
Where  the  cerebral  disorder  or  defect  is  accompanied  by  striking  physi- 
cal peculiarities  or  malformations,  such  as  hydrocephalus,  microceph- 
aly, paralysis,  or  myxedema,  we  are  immediately  in  a  ]>osition  to 
classify  the  ty|>e.  In  idiocy  associatcHl  with  epilepsy,  too,  we  can  readily 
approximate  the  type,  though  it  must  always  be  remembered  that  there 
are  three  distinctive  ways  in  which  epilepsy  and  idiocy  are  correlated — 
viz.,  paralytic  idiocy  combined  with  epilepsy,  epileptic  idiocy  from  a 
homologous  lesion  not  implicating  the  motor  centers  or  tract«*,  and, 
finally,  dementia  in  childhood  depending  upon  the  epilepsy.  The  trau- 
matic class  of  crises  is  recognized  either  by  the  external  evidence  of  in- 
jury to  the  skull  or  by  the  history  of  direct  relation  of  the  psychic 
symptoms  to  the  antecedent  trauma.  The  sensorial  type  of  idiocy  is 
distinguished  by  existing  or  foregone  loss  of  two  or  more  senses,  par- 
ticularly blindness  and  deafness.  The  amaurotic  type  presents  a  char- 
acteristic syndrome — viz.,  flaccid  or  spastic  weakness  or  paralysis  of  the 
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whole  musculature,  diminished  or  exaggerated  tendon-reflexes,  dis- 
tinctive changes  in  the  fundus  leading  to  optic  atrophy,  and  marasmus. 
In  the  majority  of  cases,  then,  we  are  in  a  position  to  determine  readily 
the  form  of  idiocy  presented  by  the  patient  and  to  formulate  an  opinion 
as  to  the  nature  of  the  pathological  process  or  the  condition  underlying 
it ;  but  there  will  still  remain  a  considerable  number  of  cases  m  which 
diagnosis  can  not  be  made  during  life,  either  as  to  the  type  of  idiocy 
before  us  or  as  to  the  character  of  the  process.  Among  such  puzzling 
cases  will  he  those  indistinguishable  from  the  psychoses  of  early  life ; 
idiocy  following  meningeal  hemorrhage  and  meningitis  without  inducing 
either  paralysis  or  epilepsy ;  idiocy  due  to  tuberous  sclerosis,  and  the 
like. 

Diagrnosis  of  the  Degrree  of  Idiocy. — It  is  necessary,  for  purposes 
of  medicopedagogical  treatment,  to  comprehend  the  degree  of  idiocy, 
not  only  to  determine  whether  it  is  simple  idiocy,  imbecility,  or  feeble- 
mindedness, but  to  ascertain,  as  far  as  possible,  the  ditferent  shades  of 
each  of  these ;  and  it  is  useful,  too,  to  watch  the  pn>gress  of  a  case  under 
treatment,  and  to  record  from  time  to  time  the  advance  made  by  the 
patient  and  pupil.  Accordingly,  the  writer  has  drawn  up  what  may  be 
termed  a  siKJcies  of  mind  chart,  as  given  opjK)sit(».  The  physician  will  be 
fiimiliar  with  the  ordinary  tests  for  (common  and  special  sensibilities. 
The  intensity  and  dunition  of  attcMition  may  be  studied,  in  the  same 
connection,  by  metluKls  whi(?h  will  readily  suggest  themselves  in  relation 
to  objects,  colors,  sounds,  smells,  and  tiistes,  which  are  utilizcnl  in  such  a 
way  as  to  demonstrate  i)erception,  the  retention  of  the  perception,  and 
the  duration  of  such  retention.  The  chief  difficulty  will  be  in  deter- 
mining and  recording  the  purely  int(»llectual  features  of  the  case ;  but 
some  patience  and  |)erseverance  will  demonstrate  the  ability  and  degree 
of  ability  of  the  patient  to  acquire,  (conserve,  associate,  and  produce 
ideas,  concrete  and  abstract ;  to  appreciate  resemblances  and  differences ; 
to  count,  add,  subtract,  and  divide. 

Prognosis. — As  regards  the  cure  of  idiocy,  there  can  not  be  any 
difference  of  opinion.  There  are  few  cjises — indeed,  almost  no  case — in 
which  improvement  to  some  degree  may  not  be  promised  under  proper 
conditions  ;  but  cure  there  is  none.  The  profound  idiot  may  be  regen- 
erated to  some  slight  degree ;  be  made  less  repulsive,  less  offensive,  less 
destructive.  The  imbecile  can  be  taught  cleanliness,  si>eech,  divers 
occupations.  The  feeble-minded  subject  is  susceptible  of  enormous  im- 
provement. It  is  impossible  in  any  case  to  predict  how  much  advance 
may  be  made  under  the  best  supervision,  but  it  will  be  safe  to  say  that 
the  methods  now  in  vogue  in  the  training  of  the  idiot  will  surprise  the 
relatives  or  guardians  by  their  efficacy,  and  there  is  no  case  so  unpn>m- 
ising  and  hopeless  as  to  contraindicate  an  attempt  at  improvenuMit. 
Left  to  itself,  even  a  mild  type  of  idiocy  will  not  only  make  no  prog- 
ress, but  will  be  certain  to  degenerate,  to  lapse  into  a  lower  grade. 
Shuttle  worth,  ^  in  reviewing  the  results  of  twenty  years'  experience  at 
one  of  the  large  English  institutions,  states  that  of  patients  discharged 

*  Tuke'8  "Dictionary  of  Psych.  Med.,"  p.  675. 
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therefrom  after  full  training,  10  percent,  became  self-supporting,  another 
10  per  cent,  might  have  become  so  had  they  obtained  suitable  situations, 
and  about  20  per  cent,  were  reported  as  useful  to  their  friends  at  home. 
This  bears  out  the  earlier  estimate  of  Seguin,  who  said  that  "  more  than 
40  per  cent  have  become  capable  of  the  ordinary  traiLsactions  of  life 
under  friendly  control,  of  understanding  moral  and  social  abstractions, 
of  working  like  two-thirds  of  a  man  ;  and  25  to  30  per  cent,  come 
nearer  and  nearer  the  stjuidard  of  manhood,  until  some  of  them  will  defy 
the  scrutiny  of  good  judges,  when  conipareil  with  ordinary  young  men 
and  women." 

There  are  certain  features  in  connection  with  the  different  tyjx^s  of 
idiocy  which  are  helpful  in  forming  our  opinion  as  to  the  probable 
future  of  a  patient.  For  instance,  it  may  be  taken  as  an  axiom  that 
the  gn»ater  the  defect  or  injury  of  the  brain,  the  profounder  will  be  the 
mental  impairment  and  the  more  difficult  will  be  the  labor  of  bringing 
about  an  amelioration  of  the  condition.  The  earlier,  too,  that  the  brain 
is  hampered  in  its  development,  the  worse,  as  a  rule,  is  the  prognosis. 
This  holds  gixxl  for  every  form  of  idiocy.  Hence  the  outlook  for  the 
congenital  types  is  less  promising  than  that  for  the  acquired,  and  for 
idiocy  acquired  in  the  first  year  less  than  that  for  idiocy  accjuired  in  the 
second.  Some  of  the  prognostic  indications  of  the  s|H»cial  forms  will 
be  discussed  under  their  res{)ective  captions ;  but,  in  gc»neral,  it  may 
be  assumed  that  micnjcephalic  idi(K»y  and  congenital  hydrocephalic 
and  paralytic  idiocy  will  be  benefite<l  least  among  the  types  of  idiocy 
discussed,  and  always  in  projMjrtion  to  the  intensity  of  the  morbid  pro- 
cess. The  sensorial,  traumatic,  and  myxedematous  forms  are,  aieria 
parihuSy  among  the  most  promising.  The  amaurotic  form  is  generally 
fatal.  Idiots  with  special  aj)titudes,  or  i(Uoff<  mranfyy  tend  to  early 
psychic  degeneration.  Idiots  that  are  extremely  restless,  as  shown  by 
incessant  motion  of  the  hands,  arms,  head,  trunk,  or  by  e()nstant  walk- 
ing, are  generally  among  the  most  intractable,  because  of  the  difficulty 
of  fixing  their  attention. 

Although  there  is  scarcely  ever  to  be  encountered  an  idiot  in  whom 
improvement  of  some  kind  can  not  be  brought  about  by  assiduous  cul- 
tivation of  whatever  residual  faculties  and  ftuu^tions  he  |K)ssesses,  it  is 
practically  necessar\'  to  classify  idiots  into  teachable  and  unteachable. 
It  is  practicjilly  so  l>ecause  a  majority  of  these  defectives  are  found 
among  the  poor,  who  can  not  command  all  that  the  world  affords  in  the 
way  of  treatment,  care,  and  training.  Nor  could  the  commonwealth 
assume  the  enormous  t<ask  of  doing  the  best  for  all  its  idiot  charges.  No 
community  could  possibly  be  repaid  for  any  such  undertaking,  because 
the  idiots  classified  by  public  authorities  as  unteachable  are  not  sus- 
ceptible of  such  development  as  would  satisfy  the  tax-payers'  right  to 
ask  the  utility  of  the  expenditure.  It  is  only  with  private  families  that 
anxious  parental  solicitude  will  and  can  demand  that  medieopedagog- 
ical  care,  skill,  and  patience  which  can  surmount  almost  insuperable 
diffi(?ultieft  in  the  education  of  profound  idiots.  Practically,  therefore, 
we  find  that  there  is  a  tendency  to  separate  idiots  into  the  t(»aehal)le 
and  unteachable ;  a  tendency  in  our  public  institutions  to  exclude  un- 
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promising  cases,  such  as  epileptic  and  paralytic  idiots,  idiots  with  nial- 
formations,  marked  cases  of  hydrocephalus  and  microceplialy,  and,  indeed, 
any  patient  requiring  that  particular  and  assiduous  care  which  it  is  not 
in  the  power  of  the  commonwealth  to  give. 

The  prognosis  as  regards  life  depends  directly  upon  the  degree  of 
injury  to  or  defect  of  the  brain.  In  general,  idiots  are  short-lived. 
Diplegic  and  paraplegic  idiots  seldom  attain  the  age  of  twenty  years ; 
hemiplegic  idiots  may  live  much  longer,  though  it  is  infrequent  for 
them  to  attain  tlie  age  of  forty  and  more  years ;  hydrocephalics  perish 
still  earlier.  The  same  is  true  of  profound  cases  of  microcephalic  and 
myxedematous  idiocy.  The  rare  form  known  as  amaurotic  idiocy  is 
almost  invariably  fatal  in  infancy. 

General  Treatment  of  Idiocy. — The  treatment  of  the  idiot  in- 
volves the  em})loyment  of  both  physician  and  teacher.  The  adjective 
medico[)edagogic  is  made  use  of  to  designate  this  combination  of  medi- 
cal and  educational  features  for  the  care  of  the  defective  classes.  In 
the  union  of  the  two  professions  for  such  purpose  the  educator  occupies 
relatively  the  higher  and  more  important  position.  The  inestimable 
services  of  trained  care-takers  or  nurses  are  not  to  be  overlooked.  That 
l>atient  will  profit  most  who  receives  the  properly  combined  aid  of  the 
best  physician,  best  teacher,  and  best  nurse.  As  a  rule,  this  fortunate 
concurrence  of  necessary  aids  is  more  apt  to  be  found  in  the  public  or 
private  institution  than  in  the  home ;  but  that  it  is  possible  to  carry  on 
treatment  at  home  under  favorable  circumstances,  is  not  to  be  gainsaid. 

The  meth<xls  of  pn)e^dure  fornmlated  by  Itard,  expanded  by  Seguin, 
and  employed  now-a-days  everywhere  in  private  and  public  institutions 
for  idiots,  with  modifications  induced  by  experience  and  the  progress 
of  educational  science,  are  well  described  in  the  writings  of  Bourneville, 
Shuttle wortli,  Ireland,  Down,  and  others.  A  brief  r6sum6  is  given 
Inflow  of  the  process  of 

Education  of  Idiots. — The  edu(uitional  treatment  should  begin  as 
soon  as  the  diagnosis  of  d(»fective  intelligence  is  made.  It  net»d  not  be 
pushed  vigorously  at  t<x)  early  an  age  ;  but  infancy,  when  the  ner\^ous 
system  is  most  impressionable,  plastic,  and  pliable,  is  the  time  for  easy 
m<Klification  and  the  bringing  out  of  the  rudimentary  psychic  processes 
which  are  the  foundations  for  the  later  conduct,  habits,  intelligence, 
and  speecli.  Patients  are  admittc^l  to  the  Bicfitre  and  SalpCtri^re  at 
the  age  of  two  years  and  over. 

In  order  to  understand  the  methods  of  pedagogic  treatment  of  idiocy, 
let  us  imagine  an  infant  brought  before  us  afflicted  with  a  profound  degree 
of  idi(Xiy — /.  r.,  one  showing  little  or  no  attention,  unable  to  walk,  to  use 
its  hands  or  to  speak,  and  uncleanly  in  habits.  In  undertaking  a  case 
of  this  kind  the  process  of  education  is  pursued  with  the  following  dis- 
tinct purposes  in  view  : 

1 .  To  develop  the  attention  and  sharpen  the  five  senses. 

2.  To  develop  coordinated  movements  and  strengthen  the  muscles. 

(a)  To  teach  to  walk. 

(b)  To  teach  use  of  the  hands. 

3.  To  inculcate  habits  of  cleanliness  in  person  and  dress. 
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4.  To  teach  the  patient  the  use  of  language. 

5.  To  arouse  the  iotelleet  by  inculcating  ideas  of  length,  weight,  surface,  solids. 

form,  number. 

6.  Finally,  to  carry  the  education  higher,  by  means  of  studies  in  natural  history  and 

all  sorts  of  manual  and  industrial  and  moral  training. 

Naturally,  some  of  these  purposes  are  attained  at  the  same  time  to 
a  considerable  degree  by  some  one  process  employed  in  education. 
Thus,  when  a  light  bean-bag  is  thrown  at  the  face  of  our  patient,  the 
attention  and  sensibility  may  be  so  feeble  that  it  is  not  noticed  at  first. 
By  frequent  repetition  attention  is  developed,  sensibility  becomes  more 
acute,  a  reflex  movement  to  ward  ofl*  the  missile  is  aroused,  and  gradu- 
ally, by  successive  stages,  the  patient  learns  to  catch  the  bag,  to  throw 
it  back,  and,  finally,  to  go  through  a  simple  drill  with  it,  accompanied 
by  music.  This  single  experiment  then  improves  the  attention  and 
several  of  the  senses,  and  aids  in  developing  co5rdination  and  strength 
of  the  muscles. 

Attention. — ^The  degree  of  attention  is,  in  the  idiot,  an  indio:ition 
of  the  degree  of  idiocy.  To  a  certain  extent  the  degree  of  attention 
noted  is  of^  value  in  prognosis ;  for,  if  the  attention  can  not  be  aroused 
at  all,  no  progress  in  education  can  be  made.  Thus  the  first  step  in 
our  process  of  education  must  be  the  employment  of  methods  of  excit- 
ing attention.  The  most  useful  are  such  as  appeal  to  cutaneous  sensi- 
bility, to  the  eye,  and  to  the  ear.  But  even  if  these  are  in  abeyance, 
the  other  senses  afford  useful  avenues  of  approac*h  to  the  nervous 
centers.  Pricking,  tickling,  light  blows,  hot  and  cold  articles,  etc., 
may  be  used  to  attract  attention  through  the  skin.  Colored  balls, 
brilliant  pieces  of  cloth,  a  ray  of  light  in  a  dark  room,  the  magic 
bintern,  or  a  spectrum — such  things  may  be  variously  and  patiently 
experimented  with  to  fix  the  attention  of  the  eye.  A  loud  call,  a  bell, 
music,  a  gong,  or  even  a  pistol  shot  sometimes,  are  devices  for  exciting 
the  attention  of  the  ear.  Not  infrequently  months  of  patient  experi- 
ment must  be  traversed  befon*  we  are  rewarded  for  our  lalx>rs. 

Education  of  the  Sense  of  Touch. — ^The  methods  in  voffue  for 
developing  the  sense  of  touch  generally  aid  at  the  same  time  the  m')rcli- 
nation  of  muscular  movements ;  hence  in  actual  practice  the  education 
of  the  hand  and  touch  and  also  of  the  eye  pnxjeed  more  or  less  simul- 
taneously. 

The  idea  of  temperature  is  developed  by  plunging  the  hand  into  cold, 
tepid,  or  warm  water,  or  by  the  application  of  bottles  containing  water 
at  different  temperatures. 

The  sense  of  smoothness  or  roughness  of  surface  is  inculcated  by 
passing  the  finger-ti|>s  over  a  board,  one-half  of  which  is  covered  with 
velvet,  the  other  half  roughened  like  a  grater.  Pieces  of  stuff  of  var}'- 
ing  d^rees  of  roughness  or  smoothness  are  also  made  use  of.  The 
softness  and  hardness  of  objects  are  taught  by  the  handling  of  diffen-nt 
objects,  such  as  hard  balls  or  cushions. 

The  child  is  taught  to  button  by  means  of  two  bands  of  cloth,  one 
with  large  buttons  and  the  other  with  large  button-holes  ;  to  hice  up  a 
shoe,  by  means  of  a  shoe  with  eyelets  a  centimeter  in  diameter,  and 
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alternately  hemmed  with  red  and  blue  leather ;  to  tie  knots,  with  the 
aid  of  a  pad  upon  which  are  spread  strings  of  divers  colors. 

Stringing  beads  and  buttons,  sticking  pins  into  a  pincushion  covered 
with  dotted  stuflP,  and  the  use  of  the  size-board  and  form-board  are 
useful  means  of  developing  tactile  sense,  educating  the  eye,  and  bringing 
out  some  of  the  faculty  of  calculation. 

The  Eduoation  of  the  Bye. — After  the  physician  has  remedied  any 
existing  visual  defects,  it  becomes  the  duty  of  the  instructor  to  interest 
the  restless  and  inattentive  eye.  As  already  mentioned,  the  attention  is 
aroused  by  glittering  and  striking  objects,  and,  once  the  gaze  is  captured, 
the  latent  sense  may  be  drawn  out  by  many  devices  familiar  to  the 
kindergartner  and  teacher.  Particolored  balls,  variegated  shapes  and 
colors  of  blocks,  spheres,  squares,  cubes,  ilhnninated  pictures,  gaudy 
stuflPs,  the  spcctnim,  the  kaleidoscope — all  of  these  play  a  rOle  in  the 
education  of  the  vision  of  the  defective  pupil.  The  matching  of 
ribbons,  wools,  or  cards,  and  the  discrimination  of  forms  of  blocks,  are 
methods  of  aiding  the  higher  development  of  the  visual  sense.  The 
size-  and  form-boards  already  alluded  to,  and  the  use  of  graduated  rods 
to  be  placed  by  the  pupil  in  step-like  rows,  are  excellent  adjuncts. 
Later  on  come  into  play  various  games, — dominoes,  ball,  croquet,  mar- 
bles, bean-bag,  hoops,  tennis,  skipping,  battledore  and  shuttlecock,  quoitn, 
golf,  and  the  like, — in  the  employment  of  all  of  which  not  only  is  the 
vision  stimulated  and  improved,  but  there  is  a  gain  in  manual  dexterity, 
and  an  associated  development  of  some  of  the  psychic  functions.  The 
teacher  acquires  a  special  tact  in  leading  the  pupil  to  concentrate  his 
mind  u|K)n  what  is  being  done,  and  in  making  use  of  the  instinct  of 
imitation,  so  that  the  child  endeavors  to  do  as  the  other  pupils  are  doing 
or  to  follow  the  movements  of  the  instructor. 

Education  of  the  Sense  of  Hearing:. — After  the  physician  has 
made  sure  that  defective  hearing  is  due  rather  to  want  of  attention  than 
to  any  of  the  many  causes  of  deafness,  the  teacher  experiments  ujwn 
the  sense  with  sounds  of  various  kinds — gongs,  bells,  speech,  instru- 
mental music,  and  songs — and  by  some  one  of  these  means  the  ear  will 
at  last  be  reachtnl  and  kept  open  until  it  becomes  an  avenue  for  im- 
pressions from  the  environment  to  travel  to  the  bniin  for  registration  and 
the  rousing  of  new  cerebral  activities.  This  organ  in  the  defective  is 
often  especially  alive  to  the  influences  of  melody  and  harmony,  to  songs 
and  jingles  and  rhymes.  Music  is  an  efficient  aid  in  the  various  drills 
and  games  made  use  of  later  on  in  the  child's  mental  development. 

Education  of  the  Taste  and  Smell. — While  these  senses  have 
not  the  importance  of  the  three  just  describcKl,  it  is  still  useful  to 
stimulate  and  develop  them  as  far  as  possible.  The  child  can  be  taught 
to  discriminate  between  the  simple  taste  sensations — siUt,  sweet,  bitter, 
and  sour — by  means  of  solutions  of  salt,  sugjir,  quinin,  and  citric  acid, 
and  between  odors  that  are  noisome  and  mlors  that  are  pleasant  by 
means  of  tinctures  of  asafetida,  cloves,  and  musk,  and  divers  perfumes. 
Later,  he  learns  to  distinguish  flavors,  and  to  associate  what  is  good 
and  useful  with  pleasant,  and  what  is  hurtful  with  noxious  tastes  and 
smells. 
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Teaching  to  Walk. — ^A  course  of  light  massage  of  the  lower  ex- 
tremitieSy  together  vrith  exercise  of  the  joints  in  flexion  and  extension, 
is  undertaken  for  the  purpose  of  developing  suppleness  and  strength  and 
improving  the  nutrition.  The  child  is  then  regularly  placeil  in  a  swing 
constructed  for  the  purpose,  with  a  vertical  board  in  front  in  such  a 
position  as  to  receive  the  advancing  feet  of  the  child  as  it  moves  to  and 
fro.  The  impact  of  the  feet  upon  the  boanl,  with  the  backward  swing 
caused  thereby,  in  the  course  of  time  gives  the  child  a  sort  of  pleasure, 
and  awakes  in  it  a  sense  of  the  dei)endenct»  of  its  movement  u|X)n  the 
varying  pressure  and  impact  of  its  fet»t.  It  is  not  long  before  the  child 
is  enabled  to  use  its  l^s  with  considenible  ease  and  skill  in  the  exercise. 
Having  attained  this  stage,  the  child  is  now  frequently  held  upright  on 
its  feet  and  then  placed  between  the  |Kirallel  bars  sustained  by  its  arms, 
in  which  position  it  is  inducted  to  make  ettbrts  at  walking,  at  first  for  a 
few  minut<*8,  but  with  gradual  increase  of  the  time  of  stiiy  each  day. 
Then  the  pupil  becomes  quickly  ready  for  a  wluM?l-cliair,  which  is  mcrt»ly 
a  modification  of  the  principle  of  the  parallel  bars,  the  supjH)rts  being 
on  wheels,  so  that  as  the  child  walks  it  moves  the  apparatus  about  with 
it.  Later  on  it  is  taught  to  mount  and  (lesc»end  a  stair  by  mcjins  of  a 
short,  stationary  stei)-ladder.  After  this  the  gait  is  rapidly  improveil 
by  a  variety  of  exercises,  drills,  simple  <laiieos,  and  the  like. 

Education  of  the  Hands. — Even  though  the  motions  of  the  hands 
be  incoordinate  and  without  force,  though  the  infant  may  be  unable  to 
do  anything  for  itself,  even  to  grasp  an  objivt  or  to  opiH)se  the  thumb 
to  the  fingers,  there  are  many  metho<ls  of  overcoming  such  defects  and 
developing  the  normal  jwwer  and  usefuln(\ss  of  the  hands.  Among  thc^se 
is  the  employment  of  the  parallel  swinging-laddei*s  and  rings.  At  first 
the  child's  hands  are  applied  to  the  rounds  and  held  there  by  the  t<»acher 
during  the  execution  of  such  movements  as  standing,  sitting  down, 
raising  the  arms  high  above  the  head,  and  bending  forward  and  back- 
ward, swinging  to  and  fro,  and  so  on. 

As  the  pupil  makes  progress,  the  drill  is  carrietl  on  with  great  reg- 
ularity and  precision,  accompanied  by  s|>oken  commands  and  often  with 
masic.  In  this  way  not  only  are  the  muscles  strengthened  and  c<K)nli- 
nated  and  the  use  of  the  hands  and  fi'et  perfectcMl,  but  a  familiarity 
with  certain  words  and  ideas  and  their  association  is  created. 

The  use  of  blocks  in  building  up  various  structures,  with  the  subse- 
quent pleasure  of  tumbling  them  down  agjiin,  is  as  usefid  to  these  defec- 
tives as  to  normal  infants. 

Finger-exercises  with  the  jwg-board,  or  by  means  of  picture-jHTforat- 
ing,  as  practised  in  the  kindergjirten,  may  come  into  play  fi)r  the  devel- 
opment of  the  finger  movements  of  the  hand.  Some  of  the  apparatus 
employed  in  educating  the  sense  of  touch  are  equally  valuable  for  train- 
ing the  accurate  movements  of  the  hands. 

Teachingr  Habits  of  Cleanliness  in  Person  and  Dress. — Idiots 
of  every  degree  are  slovenly,  awkward,  negligent,  unh^ss  tiuiglit  and 
supervised,  and  the  lower  grades  are  incompetent  to  use  sp<Km,  knife,  or 
fork,  unable  to  care  for  themselves  in  any  way,  and  continually  dr(K)ling, 
sucking  their  fingers,  holding  the  mouth  open,  and  wetting  and  soiling 
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themselves.     It  is  of  paramount  importance,  then,  in  their  education  to 
make  everj'  effort  to  overcome  these  deficiencies. 

Such  children  as  are  unable  or  just  learning  to  walk  are  placed  by 
day  in  especially  constructed  chairs,  and  by  night  in  especially  prepared 
beds,  for  purposes  of  cleanliness,  and  must  be  watched  and  raised  at 
certain  hours  by  the  nurses.  It  is  surprising  how  many  will,  by  assidu- 
ous attention,  soon  learn  to  give  some  signal  to  the  care-takers  of  their 
needs,  and  in  the  end  acquire  control  over  themselves  in  this  regard. 
They  learn  to  expect  the  regular  bath,  and  those  who  progress  further 
become  systeniatic  in  ablutions,  cleansing  the  teeth,  and  all  the  little 
matters  pertiiining  to  the  toilet.  At  the  table  they  are  taught  first  the 
use  of  the  spoon,  then  of  the  fork,  and  lastly  of  the  knife.  They  learn 
to  dress  themselves  and  to  make  themselves  neat  and  tidy,  and  ulti- 
mately to  brush  and  arrange  their  clothing,  blacken  their  shoes,  make 
their  beds,  etc.  All  of  this  instruction  requires  time  and  the  utmost 
ix?rseverance  and  patience  on  the  part  of  the  attendants.  By  it  we 
also  train  the  hands,  the  senses,  and  the  intellect. 

To  close  the  mouth  and  prevent  drooling,  faradic  electrization  of  the 
orbicularis  oris  is  employed,  and  the  insertion  of  a  flat  piece  of  wood 
or  a  stick  of  lieorice-root  in  the  mouth  is  useful.  The  teeth  need 
careful  looking  over  by  a  dentist  from  time  to  time,  and  daily 
cleansing.  Sucking  of  the  fingers  and  biting  of  the  nails  can  In? 
overcome  by  application  of  aloes  and  other  bitter  or  disagreeable 
substances. 

The  Teachingr  of  Langruagfe. — In  idiots  we  must  begin  our  incul- 
cation of  the  uses  of  language  according  to  the  laws  of  its  evolution  in 
the  normal  child,  first,  however,  correcting  such  defects  in  the  ear, 
mouth,  or  vocal  appamtus  as  are  amenable  to  medical  or  surgical  treat- 
m<»nt.  A  child  first  d(^velops  its  auditory  wonl-center  and  then  the 
motor  speech-center.  Tlu^se  two  centers,  with  an  association  tract,  are 
the  primitive  basis  of  language  in  the  child.  Often,  in  defective 
children,  a  course  of  gynniastic  exercises  of  the  lij)s,  tongue,  and  jaw 
will  l)e  a  necessary  adjunct  to  the  instruction,  and  in  cases  of  deafness 
the  lip-imitation  method  of  (Hlueation  will  recpiire  to  be  used. 

In  developing  the  motor  speech-center  the  child  begins  by  rejwating 
the  simplest  Unguals  and  labials,  such  as  **  dadda,"  "  tatta,"  "  mamma," 
"  pa])a,"  and  "  babba,"  and  these  first  consonants  should  be  employed  in 
the  construction  of  the  new  wonls  to  be  learned. 

Music  is  an  excellent  auxiliary'  in  teaching  the  articulation  and  use 
of  words,  and  Shuttleworth  recommends  Elliott's  *^  National  Nursery 
Rhymes,"  set  to  pleasing  melodies,  as  particularly  adapted  for  the  ]>ur- 
pose.  The  interest  of  the  pupil  is  often  best  secunKl  and  sustained 
by  the  employment  of  objective  illustrations.  The  naming  of  subjects 
of  pictures,  of  persons  and  things  about  the  room,  of  parts  of  the 
body,  and  the  imitation  of  cries  of  animals,  are  means  of  arousing 
interest. 

After  developing  the  wonl-hearing  and  the  motor  speech  centers, 
the  visual  and  writing  centers  will  require  education,  and  the  methods 
in  vogue  are  analogous  to  those  of  the   kindergarten.      Boumeville 
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recommends  the  use,  first,  of  black  letters  twelve  centimeters  high  ;  then 
an  alphabet  with  the  consonants  in  black  and  the  vowels  in  red,  the 
letters  six  centimeters  in  height ;  then  letters  of  ordinary  size ;  and, 
finally,  the  repetition,  in  chorus,  of  letters  and  words  placed  before  a 
class.  This  collective  exercise,  in  which  imitation  plays  a  great  part, 
contributes  markedly  to  the  development  of  speech.  Figures  are 
employed  in  much  the  same  manner,  and  counting  is  learned  from 
some  of  the  various  apparatus  already  described,  as  well  as  from 
simpler  and  more  interesting  devices,  such  as  the  use  of  the  fingers, 
shells,  marbles,  buttons,  beads,  and  the  abacus.  The  nursery  game  of 
keeping  shop  is  especially  useful  for  developing  the  ideas  of  number, 
weights,  and  values. 

Writing  and  drawing  are  taught  by  means  of  sand-boxes,  blackboard 
exercises,  and,  finally,  drawing-books.  The  knowledge  of  form  is  best 
inculcated  by  modeling  in  clay,  and  by  reproductions  in  clay  or  wood 
of  surface  drawings. 

From  these  primary  lessons  it  is  but  a  step  to 

Manual  and  Industrial  Trainingr. — When  the  pupil  has  reached  a 
certain  stage  of  mental  development,  every  eflPort  is  made  to  further 
the  training  to  such  an  extent  as  to  subserve  the  demands  of  health  and 
utility.  Methods  of  manual  and  industrial  education  are  best  furthered 
in  institutions  in  which  every  variety  of  occupation  commensurate  with 
the  individual  needs  and  tastes  of  the  pupils  can  be  siitisfactorily  carried 
out.  In  most  existing  institutions  it  is  true  that  the  idc»al  system  of 
care  and  development  of  defectives  has  not  yet  been  attained,  but  the 
tendencies  of  the  present  time  are  in  the  right  direction.  The  insti- 
tutions of  the  future  for  all  classes  of  de|)en(lents,  for  idiots,  for  the  in- 
sane, and  for  the  inmates  of  prisons  and  reformatories,  will  doubtless  be 
modeled  on  the  colony  plan.  They  will  be  village?  settlements  or  com- 
munities wherein  the  chief  industries  will  be  such  as  relate  to  the 
housing,  clothing,  feeding,  etc.,  of  their  inhabitants,  thus  bringing  into 
existence  all  of  the  occupations  which  tend  to  utility  and  economical 
administration.  The  scheme  is  well  exemplified  and  successfully  dem- 
onstrated by  the  evolution  of  the  Craig  Colony  for  Epileptics  at 
Sonyea,  N.  Y.  Were  I  called  upon  to  draw  up  an  outline  of  a  plan  for 
a  colony  for  idiots,  it  would  be  somewhat  as  follows  : 

1.  In  the  first  place,  there  should  be  an  abundance  of  land,  at  least 
an  acre  for  each  inhabitant.  The  site  should  l>e  selected  with  due 
regard  to  fertility  of  soil  ;  for  agriculture,  stock-raising,  and  gardening 
should  aflFord  employment  for  the  majority  of  the  i>upils. 

2.  Convenience  of  access  to  manjigers  and  patients  and  their  friends 
is  a  desideratum. 

3.  In  the  construction  and  arrangement  of  buildings  the  country- 
village  idea  should  never  be  lost  sight  of,  jmd  the  farmstc^ad  groui>^ 
the  cottages,  villas,  schools,  shops,  and  so  on — should  be  simple,  inde- 
pendent, homelike,  and  surrounded  by  their  own  little  ganlens,  hedges, 
etc.,  in  conformity  with  such  design. 

4.  So  far  as  possible,  e<'ich  house  should  constitute  a  home  circle, 
the  number  of  members  being  limited  to  ten  or  fifteen. 
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5.  An  administration  building,  a  small  hospital  for  the  sick,  special 
villas  for  the  infirm,  bed-ridden,  ineducable,  and  disturbed  classes,  a 
gymnasium,  a  library,  a  nmseum,  and  swimming-  and  rain-bath,  are 
among  the  separate  structures  required  in  addition  to  those  already 
mentioned. 

6.  The  educational  features  of  the  colony  will  be  carried  on  in  ordi- 
nary schools,  Sloyd  schools,  trade  schools,  and  so  on,  and  everything 
that  may  contribute  to  the  furtherance  of  mental  development  should 
be  encouraged.  Thus  the  field  study  of  natural  history  is  one  of  the 
most  satisfactory  means  of  arousing  the  intelligence,  interest,  and  activity 
of  the  ])upils.  Trees,  garden  produce,  and  flowers  should  be  labeled 
with  their  names,  botanical  and  zo(')logical  gardens  should  be  estab- 
lished, and  the  collection  of  rocks,  leaves,  plants,  insects,  birds,  etc., 
made  a  part  of  the  system. 

7.  In  developing  the  industries  of  the  colony,  such  should  first  \ye 
instituted  as  will  serve  economical  puqwses.  The  aim  should  be  to 
produce  most  of  the  foodstuffs  required,  to  carry  on  domestic  work,  to 
make  and  mend  the  wearing  ap{)arel,  to  accomplish  ordinary  repairs,  to 
construct  new  buildings,  and  to  fashion  the  furniture. 

8.  The  whole  scheme  requires  to  be  under  medical  supervision, 
and  the  scientific  aspects  of  the  community  thus  created  should  be 
kept  continually  in  mind.  This  necessitates  the  establishment  of 
psychological  and  pathological  laboratories  after  the  most  approved  style. 

As  an  instance  of  what  species  of  work  may  be  done  by  defectives 
in  institutions,  Bourneville's  statistics  of  occupations  at  Bic^tre  for 
1897  show  that  there  were  187  children  employed  in  the  various  shops 
and  workrooms,  among  them  being:  10  brushmakers,  24  carpenters,  9 
printers,  14  l(K'ksmiths,  51  tailors,  28  shoemakers,  and  14  straw-  and 
cane-workers.  The  hemiplegics  work  exclusively  at  sewing,  and  the 
blind  with  straw  and  cane.  The  colony  plan,  however,  would  insure  a 
greater  amount  of  healthier  work  out  of  doors  than  is  ]X)ssible  at  such 
a  place  as  BicCtre,  and  would  be  more  renunierative  to  the  administration. 

Moral  Trainingr  and  Discipline. — Much  as  the  inculcation  of 
moral  ideas  is  needed  for  normal  children,  defectives  require  even 
more  attention  in  this  respect ;  for  in  them  the  abrogation  of  higher  in- 
telligence is  associatcnl  naturally  with  feeble  inhibitive  power.  Thus 
they  easily  give  way  to  the  lower  instincts,  and  are  prone  to  acquire 
vicious  habits  of  conduct  and  speech.  In  some  cases  the  moral  obliquity 
is  so  great  that  it  constitutes  the  so-calkxl  moral  imbecility,  and  little  can 
be  accomplished  for  their  improvement.  But  the  majority  of  defectives 
are  susceptible  to  the  influences  of  a  good  environment  and  moral  disci- 
pline. Imitation  of  the  teacher  and  of  ])laymates  and  schoolmates  counts 
for  much  with  them.  The  judicious  instructor  and  care-taker  can,  by 
firm  and  kindly  guidance,  accom])lish  great  good  in  this  resiKJct,  and  it 
should  always  be  kindly  guidance,  never  coercion.  There  is,  however, 
merit  in  the  em])loyment  of  a  system  of  rewards  and  punishments 
adapted  to  the  idiosyncrasies  of  the  different  pupils.  A  few  words  of 
eneounigement  or  praise,  or  trifling  compensations  in  the  way  of  extra 
allowances  of  food,  delicacies,  recreations,  or  small  wages,  appeal  dis- 
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tinctly  to  some ;  while  words  of  disaj)pix)val,  the  curtailing  of  things 
pleasant  to  the  palate,  the  deprivation  of  some  anticipated  pleasure,  and 
so  on,  have  especial  influence  with  others.  It  is  a  good  plan  to  dis- 
tinguish the  pupils  for  meritorious  conduct  and  industrial  accomplish- 
ments by  distinctive  dress,  thus  appealing  to  their  ambitions.  It  is  well 
to  establish  three  or  four  grades  to  be  thus  distinctively  recognized,  for 
nothing  is  more  human  than  the  instinct  to  appear  well  to  others,  to  be 
among  the  best-dressed.  The  instinctive  desire  of  the  savage  for  orna- 
ment is  no  stronger  than  that  of  the  most  civilized  being  for  g(M)d 
clothes.  The  mentally  feeble  are  no  strangers  to  this  feeling,  and  their 
good  conduct  can  be  enlianced  and  maintained  by  promotion  to  a  better 
clothed  division,  and  their  shortcomings  well  punished  by  reduction  to  a 
lower  rank.  Corporal  punishment  is  both  ni^cessjiry  and  usefid  in  ex- 
treme cases  Avith  vicious  tendencies,  but  should  be  a  last  resort  even  here. 

By  the  means  just  described,  and  by  other  devices  tluit  will  sug- 
gest themselves  to  the  wise  and  tactful  jMirson  whom  we  supiK)s<.»  to  be 
intrusted  with  their  care,  these  unfortunates  may  be  taught  ol>e<lience, 
perseverance,  responsibility,  and  reganl  for  the  rights  of  others,  and  l)e  im- 
bued with  some  knowleilge  of  the  great  laws  of  justice,  beauty,  goodness, 
and  religion  which  rule  the  ideal  world  of  humankind. 

Physical  Culture. — The  tendency  to  incorrectness  of  gesture  and 
bearing,  the  great  lack  of  strength  and  grace,  among  idiots,  nuist  l>e 
overcome  by  systematic  education  of  the  muscles.  There  should  l>e 
courses  of  gymnastic  exercises  and  drills,  with  song  and  instrumental 
accompaniments.  The  drills  may  Ikj  made  with  wands,  light  dumb- 
bells, etc.  Military  drill  is  excellent  for  l>oth  girls  and  lx)ys.  Dancing 
is  beneficial  to  both  mind  and  bodv.  Bourneville  has  intnxlucetl 
fencing  at  Bicdtre,  but  does  not  speak  of  it  with  enthusiasm. 

The  Medical  Treatment  of  Idiots. — The  medical  and  surgical 
treatment  of  the  diflerent  forms  of  idi(x?y  is  thoroughly  discussed  under 
their  several  chapters  in  this  book,  and  it  is  intended  here  to  refer  only 
to  the  treatment  of  certain  general  conditions  met  with  in  all  classics  and 
grades  of  idiocy.  Among  such  conditions  are  some  that  relate  to  hy- 
giene, and  others  thjit  jiertiiin  to  bad  habits,  general  dis<»as<»s,  and  the  like. 

Hydrotherapy. — ^The  rain-bath  is  nowadays  considert^d  a  necessary 
adjunct  to  all  public  institutions,  because  of  ex]XKlition  in  its  use  and 
perfect  cleanliness.  Such  baths  should  be  the  daily  morning  rule  of 
defectives.  The  skin  is  kept  in  a  hygienic  state,  the  circulation  is 
stimulated,  and  general  nutrition  is  impn)ved  by  the  morning  bath.  In 
lethargic  or  apathetic  states  the  cold  spinal  douche  is  lx»neficial,  while 
in  very  restless  patients  the  pn>longed  warm  bath  and  wet-[>acks  at 
night  often  materially  aid  in  overcoming  the  condition. 

Clothin^r. — One  of  the  noteworthy  stigmata  of  degtMieratirm  common 
to  all  classes  of  idiocv  is  a  diminished  resistance  to  external  influences 
and  diseases.  They  catch  cold  easily.  Tul)erculosis  and  other  lung  dis- 
orders account  for  nearly  seventy-five  |)er  cent,  of  the  mortality  among 
them.  Diarrheas  are  common.  Hence  it  is  ini|K)rtant  tliat,  among 
other  things,  considerable  attention  should  Ikj  given  to  clothing.  Woolen 
undergarments  of  warm  and  light  texture  shoidd  be  the  rule.     The 
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outer  clothing  should  be  light,  durable,  neat,  of  prevailing  cuts  and 
styles,  and  none  of  the  clothing  should  in  any  way  impede  or  restrict 
the  free  motions  of  the  limbs  and  trunk. 

Food. — The  dietary  for  this  class  of  defectives  should,  in  my 
opinion,  closely  approximate  that  of  epilei)tics — /.  e,,  it  should  be  chiefly 
vegetable,  with  the  free  use  of  milk  and  eggs,  and  meat  but  once  daily. 
Simplicity  of  food  and  simple  cooking  are  essential.  The  dietary  need 
not  be  so  elaborate  as,  for  instance,  in  hospitals  or  asylums,  where  acute 
disorders  are  commonly  treated,  and  where  the  percentage  of  cure  is 
expected  to  be  large.  Idiots  are  apt  to  overeat,  and  hence  the  chief 
requisite  is  to  regulate  the  per  capita  allowancjc  to  just  the  amount 
necessary  to  maintain  a  robust  state  of  ])hysicjil  health.  Overeating  is 
pn)bably  resiK)nsible  for  much  of  the  diarrhea  eonnnonly  observed 
among  these  eases. 

General  Bodily  Health. — Very  common  is  a  condition  of  general 
debility,  which  must  be  met  by  appropriate  tonics,  nutritive  foods, 
special  baths,  massage,  and  regular  exercise.  The  great  mortality  from 
tuberculosis  should  had  the  physician  to  a  regular  examination  of  the 
viscera  for  symptoms  of  that  disorder.  When  discovered,  the  usual 
precautions  should  be  tsiken  to  isolate  the  patient  and  to  build  up  the 
constitution  in  every  way.  Parasitic  and  nervous  skin  diseases  will 
often  need  attention.  The  prevailing  nmcous  diarrheas  are  treated  by 
the  usual  remedies  and  by  careful  rt»gulation  of  the  kind  and  amount  of 
food.  Owing  to  feebleness  of  constitution  and  diminished  resistance  to 
diseas(»s,  espanal  danger  attaches  to  acute  infectious  fevers  in  idiots. 

Masturbation. — The  prevalenc*e  of  this  ]>ernieiou8  habit  among  all 
classes  of  idiots  is  only  t(K)  pronounced.  In  the  lowest  grades  it  is  un- 
common, but  among  the  imbeciles  and  feeblc^-minded  it  is  one  of  the 
most  intractal)le  of  conditiims.  There  are  few  agents  and  devices 
which  hav(^  not  been  triwl,  and  usually  vainly,  to  prevent  the  practice. 
It  is  only  rarely  that  vesication  of  the  gt^nitals,  punishment,  mechanical 
restraint  of  the  limbs,  and  stnlative  drugs  have  any  effect  in  the  treat- 
ment of  defectives.  Indecnl,  they  might  usually  as  well  he  left  untried. 
There  have  been  very  few  experiments  of  the  method  of  cure  by  cas- 
tration, for,  naturally,  professional  opinion  is  Uk)  conservative  to  under- 
take, without  long  and  cjireful  deliberation,  so  radical  a  remeily.  I  know 
of  but  one  institution  where  cjistration  hjus  been  apparently  adoptcni  as 
a  part  of  the  regular  system  of  care  and  treatment.  The  superintendent 
of  the  Winfield,  Kansiis,  Asylum  for  Idiots  has  had  between  twenty 
and  thirty  boys  who  were  inveterate  masturbators  subjectcnl  to  castra- 
tion, with  excellent  results.  Not  only  were  their  vicious  habits  put  an 
end  to,  but  there  was  marked  physical  improvement  in  all,  and  great 
mental  improvement  in  most,  of  them.  ThcTc  would  sc^em  to  be  no 
rea«5onable  objection  to  o])erative  proceilure  in  such  cases,  though,  per- 
haps, it  is  hardly  necessary  to  go  so  far  as  castration.  Ligature  of  the 
vas  deferens,  or  possibly  section  of  some  branch  of  the  pudic  nerve, 
might  serve  as  well.  At  any  rate,  some  method  of  this  kind  is  well 
worthy  of  consideration,  though  the  ultimate  decision  of  the  profession 
as  to  its  utility  and  propriety  has  yet  to  be  learned. 
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Abdominal  reflex,  M 
Abscess  of  brain,  ^29 
dingnosis  of,  232 
encysted,  230 
etiology  of,  229 
invasion  stage  of,  231 
latent  period  of,  231 
multiple,  230 
paralytic  stage  of,  231 
pathological  anatomy  of,  229 
prognosis  of,  233 
remission  stage  of,  231 
symptoms  of,  231 
treatment  of,  233 
Accessory,  spinal,  140.    See  Spinal  acces- 

mry  nerve 
Accommodation,  errors  of,  importance  of, 
61 
in  multiple  neuritis,  305 
Acetanilid  in  tabes  dorsal  is,  420 
Acetonuria  in  insanity,  675 
Achilles  tendon-reflex,  36 
Achromatopsia,  63 
Aconite  in  cerebral  hemorrhage,  208 

in  hematomyelia,  333 
Aconitia  of  Dnqnesnel  in  nenrnlgia,  590 
AcTocephalus,  617 
Acromegalia,  457 
course  of,  462 
diagnosis  of,  462 
differential  diagnosis  of,  462 
etiology  of,  457 
forms  of,  462 
morbid  anatomy  of,  458 
prognosis  of,  462 
symptoms  of,  459 
treatment  of,  462 
Acroparesthesia,  598 
Actinomycosis  of  brain,  236 
Actions,  disorders  of,  669 
induced  by  defects  of  memory,  669 
by  disorders  of  emotions.  669 

of  idea-association,  670 
by  sensor}'  disonlers,  669 
Active  electrode,  42 
Acupuncture  in  sciatic  neuritis,  295 
Acute  anterior  poliomyelitis,   356.     See 
PoliomyelitiB 
ascending  paralysis,  344.    See  Landry^s 

paralysis 
dementia,  728 

52 


Acute  infections  diseases  in  etiology  of  in- 
sanity, 6:^8 
Addison's  keloid,  482 
Adonis  vernalis  in  epilepsy,  723 
Adventitious  neuritis,  271 
Affective  agitation,  670 
Age  in  etiology  of  insanity,  610 
Ageusia,  64 

Agitated  dementia,  725 
Agoraphobia,  667 
Agraphia  with  motor  aphasia,  169 
Alcohol  in  cerebral  hemorrhage,  208 

in  etiology  of  insanity,  635 
Alcoholic  neuritis,  :^8 

prognosis  of,  313 
Alexia,  77 

Alienation  men  tale,  603 
Alimentary  canal,  examination  of,  24 
Allocheiria,  50 
Alternating  insanity,  711 
Amaurotic  family  idiocy,  252 
Amenorrhea  in  insanity,  675 
Americiin  disease,  528 
Amimia,  67,  1(>7 
Amnesia  verl)alis,  67 
Amputation  neuroma,  276 
Amnsia,  167 

Amyelinic  neuromata,  276 
Amyl  nitrite  in  angina  pectoris,  139 

in  Raynaud's  disease,  4K5 
Aniylene  hydmt<»  in  mental  disease,  690 
Amyotrophic  lateml  sderrwis,  371.     See 

Progiemive  muscular  atrophy^  spinal 
Anal  reflex,  ,36 
Analgesia,  50 

in  myelitis,  336 

in  syringomyelia,  367 

in  talHjs  dorsalis,  400 
Anemia,  cerebral,  1H7 

pernicious,   lesions  of  spinal  cord  from, 

Anesthesia,  50 
I       from   lesion  of  anterior  crural   nerve, 

28H 

from  lesion  of  circumflex  nerve,  280 
from  lesion  of  exttTual  plantar  nerve, 

290 
from  lesions  of  spinal  coni,  .'$25 
from  iMiralysis  of  sciatic  nerve,  289 
hysterical,  55,  540 

distribution  of,  543 
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AuestheHia,  liystericul  pecnliarities  of,  544 

in  meutul  disease,  (>54 

in  syringomyelia,  367 

of  larynx,  133 

relation  of,  to  lesions  of  cord,  31 

relation  of,  to  lesions  of  nerve-trunks, 
51 
Aneurysms  of  brain,  236 
Anger,  659 
Angina  pectoris,  138 

hysterii!ttl,  559 
Angioma  of  bniin,  236 
Angionennitic  edema,  486 
diugtioHiH  of,  487 
etiology  of,  4K6 
prognoMS  of,  487 
sym]>toms  of,  486 
treatment  of,  487 
Anhedonia,  (>55 
Ankle-clonus,  36 

spurious,  30 
Anodal  closing  contraction,  43 

opening  contraction,  43 
Anodynes  in  neuritis,  275 

in  neuromata,  278 
Anomalies,  dental,  in  insanity,  626 

of  appetite  in  insanity,  634 

of  l)ody  in  insanity,  (i^i2 

of  cninium  in  insanity,  614 

of  ear  in  insanity,  627 

of  eyes  in  insanity,  627 

of  genital  organs  in  insanity,  6^)2 

of  genito-urinary  function  in  insanity, 
634 

of  instinct  in  insanity,  634 

of  limbs  in  insimity,  632 

of  lips  in  insanity,  626 

of  motor  fuucti(m  in  ins^mity,  633 

of  nose  in  insanity.  6*27 

of  sensory  function  in  insanity,  63,3 

of  skin  in  insanity,  633 

of  speech  in  insanity,  (534 

of  tongue  in  insanity,  (VH\ 
Anorexia,  hysterical,  560 
Anterior  horn  of  conl,  effect  of  lesions  of, 
3t>7 

me<1ian  artery  of  cord,  31H 

roots  ol'  conl,  olTect  of  lesions  of,  328 

spinal  artery.  318 
Antipyretics  in  tubercular  leptomeningi- 
tis, m 
Antipyrin,  576 

in  brain -tumor,  244 

in  chorea,  509 
Antiseptics  in  sinus  thrombosis,  226 
Anxiety,  65H 
Apathetic  dementia,  725 
Apathy,  (r)9 
Ape  hand,  283.  374 
Aphasia,  66,  165 

auditory,  16H 

combined,  173 

conduction,  171 

examination  and  testing  of,  66 

graphic-motor,  171 

in  <'^rebnil  hemorrhage,  200 

in  tumor  of  brain,  240 


Aphasia,  motor,  168 
handwriting  in,  169 
varieties  of,  165 
visnal,  170 
Aphosics,  reeducation  of,  173 
Aphemia,  168 
Aphonia  in  hysteria,  66 
Aphthongia,  144 
Apoplectic  state,  198 

"stroke,"  198 
Apoplexy,  ingravescent,  206 
Appetite,  anomalies  of,  634 
Arachnopia,  70 
Arc  de  cercle,  552 
Argyll-ltobertson  pupil,  32 

in  insanity,  673 
Arm,  nerves  of,  combined  palsies  of,  285 
Arsenic  in  chorea,  509 
in  multiple  neuritis,  314 
in  neurasthenia,  5:^8 
Arterial  brain  diseases,  185 
Arteries,  acute  degeneration  of,  195 
of  brain,  185 
of  spinal  cord,  318 
Arteriosclerosis,  cerebral,  191 
symptoms  of,  192,  193 
treatment  of,  193 
Arteritis,  cerebral,  190 
syphilitic  cerebral,  444 
of  bniin,  194 
symptoms  of,  447 
Artery,  anterior  median,  of  cord,  318 

spinal,  318 
Arthritic  muscular  atrophy,  38,  387 
diagnosis  of,  ^^9 
etiology  of,  :{87 
morbi<l  anatomy  of,  388 
pathology  of,  38H 
prognosis  of,  3H9 
symptoms  of,  387 
treatment  of,  :i89 
Arthritis,  relation  of,  to  chorea,  500 
Arthropathies  in  syringomyelia,  368 
Arthropathy,  dystrophic,  38 

talM^tic,  410 
Aschist(Mlactyly,  632 
A8s<M'iated  movements,  JW) 

in  infantile  cerebral  p^ilsies,  249 
Astasia  abasia,  557 
Asthenic  bulbar  paralysis,  153 
Asthma,  bronchial,  134 
symptoms  of,  135 
treatment  of,  135 
spasmodic,  134.     See  Asthma^  bronchial 
Asylums  for  insane,  681 
Asymmetrical  palate.  622,  625 
Asymmetry,  facial,  620 
of  skull,  616 

))hysiologicjiI,  616 
Atavism  in  mentiil  and  nervons  diseases,  18 
Ataxia,  detection  of,  28,  29 

family,  425.     See  Family  ataxia 
Frie<lreich's,  425.     Hl'b  Family  ataxia 
hereditary  cerebellar,  425 
in  tjil)es  dorsal  is,  397 
lo<'omotor,  progressive,  390.    See  Tabea 
tioiMlis 


INDEX. 


819 


Ataxia,  progressive  spastic,  421 

static,  29 
Ataxic  gait,  397 

hand  writing,  29 

paraplejxia,  421 
syphilitic,  451 
Atheroma  of  cerebral  vessels,  190 
Atheromatous  arteries  in  etiology  of  in- 
sanity, 639 
Athetoid  movements  in  infantile  cerebral 

palsies,  248 
Athetosis,  3() 

in  infantile  cerebral  palsies,  248 

treiitment  of,  254 
Atrophia  musciilaris  progressiva  spinalis, 

:ni 

Atrophy,  arthritic  muscular,  38,  387 

from  lesions  of  spinal  cord,  326 

in  facial  paralysis,  119 

in  multiple  neuritis,  301 

in  myelitis,  '^SH 

in  syringomyelia,  368 

of  optic  nerve,  101 

progressive  muscular,   370.      See  Pro- 
gressive muscutar  atrophy 
Atropin  in  etiology  of  insanity,  637 

in  myoclonia,  513 
Attention,  disorders  of,  662 
Attitude,  importance  of,  27 

in  idiopathic  muscular  atrophy,  383 

in  paraplegia,  343 

in  sciatic  neuritis,  292 
Auditory  aphiisia,  168 

hyperesthesia,  63,  124,  125 

nerve,  irritation  of,  124 
paralysis  of,  125 

symptoms  in  cerebellar  disease,  179 
Aurse,  epileptic,  568 
Aural  vertigo,  126 
diagnosis  of,  127 
treatment  of,  128 
AnriculobreKniatic  radii,  617,  620 
Autohypnosis,  599 
Auto-intoxication  in  etiology  of  insanity, 

635 
Aztec  ear,  629 


Bacillus  coli  in  leptomeningitis,  77 
tubercle  in  tuberoular  meningitis,  89 

Basal  ganglia,  functions  and  lesions  of,  176 

Basedow's  disease,  472.    See  Exophthalmic 
goiter 

Basilar  meningitis,  88.    See  Leptomeningi- 
tis^ tubercular 

Basion,  618 

Batteries  for  electrical  testing,  39,  40 

Beard's  disease,  528 

Bedsore  in  cerebral  hemorrhage,  200 

Belladonna  in  epilepsy,  576 
in  exophthalmic  goiter,  481 
in  nocturnal  enuresis,  597 

Bell's  palsy,  116 

Bene<1ikt's  calipers,  618,  619 

Beriberi,  296,  310 

Betanaphtol.  576 
in  auto-intoxication,  688 


Betana))htoI  in  epilepsy,  723 

in  myelitis,  340 
Bichlorid  of  mercury  in  anterior  myelitis, 
363 
in  Landry's  pamlysis,  347 
Binauricular  arc,  617,  620 

diameter,  617,  620 
Blainville  ear,  628 
Blepharosi>asm  as  a  symptom,  60 
Blindness,  functional,  101 

toxic,  101 
Body,  anomalies  of,  632 
Brachial  plexus,  lesions  of,  285 

neuritis  of,  286.     See  Neuritis 
Brachycephalic  head,  615 
Bradycardia.  137 
Brai  n ,  abscess  of,  229.    See  Abscess  of  bra  in 

aneurysms  of,  236 

arterial  supply  of,  185 

carcinoma  of,  235 

cysts  of,  236 

disease,  \mn  in,  60 

glioma  of,  234 

gliosarcoma  of,  235 

inflammation  of,  226 

lesions  of,  destructive,  180 
general  considerations  of,  180 
irritative,  180 

santonia  of,  234 

softening  of,  210 

syphilis  of,  444.     See  Syphilis,  cereal 

tul)ercle  of,  234 

tumors  of,  233.     See  Tumors  of  brain 
syphilitic,  2:J6 
Brandy  in  mania,  700 
Break  of  curi-ent,  42 
Bregmatolambdoid  arc,  62,  617 
Bright's  disease  as  predisposing  to  ner- 

voas  disease,  19 
Brodie's  joints,  546 
Bromid  in  cerebral  softening,  218 

of  potassium  in  tubercular  leptomenin- 
gitis of  children,  93 
Broniids  in  bniin-tumor,  244 

in  epilepsy,  576,  722 
of  infantile  cerebral  palsy,  254 

in  exophthalmic  goiter,  481 

in  mentiil  disease,  690 

in  multiple  neuritis,  315 

in  paralytic  dementia.  742 

in  senile  dementia,  728 

in  tetanus,  492 
Bronchial  asthma,  134.     See  Asthma 
Brown-Sequard  paral^'sis,  cord  lesion  in, 

51,  55 
Bruit  in  intracranial  aneurysms,  184 
Bulbar  paralysis,  acute,  154 
asthenic,  153 

progressive,  148.     See  Polio  encephal- 
it  is  inferior  chronica 
Bulbocavernous  reflex,  407 
Bulimia,  6.'>5 


Cachexia  strum ipriva,  465 
Caffein  in  brain-tumor,  245 
in  migraine,  581 
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Gagot  ear,  630 
Caisflon  disease,  347 
etiology  of,  WAS 
morbid  anatomy  of,  348 
prophylaxis  of,  349 
symptoms  of,  349 
treatment  of,  349 
Calabar  beau  in  tetanus,  492 
CalipenB,  618,  619 
Calomel  in  hydrocephalus,  258 
in  leptomeningitis,  84 
in  tnl)er(!ular  leptomeningitis,  93 
Camphor  in  bronchial  asthma,  136 
Cannabis  indica  in  etiology  of  insanity, 
637 
in  Purkinson^s  disease,  519 
in  torticollis,  141 
Carcinoma  in  etiology  of  insanity,  639 

of  brain,  235 
Cardiac   branches  of  vagus,   diseases  of, 
136 
palpitation,  137 
Cardiopathy,  relation  olT,  to  chorea,  500 
Cardiothyroid  exophthalmos,  472 
Case-book,  valne  of,  68 
Catatonic  melancholia,  705 

rigidity,  703 
Catho<lal  closing  contraction,  43 
tetimus,  43 
opening  contraction,  43 
Cauda  equina,  localization  of  lesions  of, 

328 
Center  for  eye- movements,  159 
for  hearing,  161 
for  larynx.  160 
for  lips,  160 

for  lower  extremities,  160 
for  lower  face  m<»veiueiits,  158 
for  mastic4ition,  160 
for  motor  8i>eech,  160 
for  pharynx,  160 
for  smell,  162 
for  8])eech,  1(>4 
tor  taste,  162 
for  toes,  160 

for  tongue  movement,  158 
for  trunkal  movenu^nts,  160 
for  upper  extremities,  159 

face  movements,  158 
for  vision,  161 
Centers,  cortical,  158 

relation  of  l)ody  to,  160 
for  word  memories,  164 
motor,  of  cerebnil  cortex,  158 
Central  (ranal  of  cord,  elTect  of  lesions  of, 
32H 

myelitis,  334 

scotoma,  98 
Cephalalgia,  hysterical,  558 
Cephalic;  index,  615 

tetanus,  401 
Cerebellar  hemorrhage,  205 
Ce rebel lospasmodi(r  gait,  437 
Cerebellum,  function  of,  178 

symptoms  of  l<>sions  of,  178 
Cerebral  anemia,  1H7 
diagnosis  of,  188 


Cerebral  anemia,  etiology  of,  187 
symptoms  of,  187 
treatment  of,  188 
arteriosclerosis,  191 
arteritis,  190 

syphilitic,  194 
cortex,  cells  of,  156 
latent  lesions  of,  162 
lesions  of,  effects  of,  on  sensation,  55 
localization  in,  155.    See  Localization, 

cerebral 
motor  centers  of,  158 
unknown  fauctions  of,  162 
hemorrhage,  195.     See  Hemorrhage 
hyperemia,  188 
diagnosis  of,  189 
etiology  of,  188 
symptoms  of,  189 
lesions  in  tal>es  dorsalis,  396 
meninges,  anatomical  considerations,  70 

diseases  of,  70 
meningitis,  syphilitic,  444 
palsies  of  children,  245 

causes  attending  birth,  246 
classiHcation  of.  247 
diagnosis  of,  253 
diplegic  cases,  250 
epileptic  attacks  in,  253 
etiology  of,  245 
hemiplegic  cases,  248 
morbid  anatomy  of,  247 
postnatal  causes  of,  246 
prenatal  causes  of,  245 
l)n>gnosis  of,  253 
symptoms  of,  247 
treatment  of,  254 
periai-teritis,  190 
sinuses,  219 
softening,  210 

abrupt  onset  in,  213 
course  of,  215 
diagnosis  of,  215 
differential  diagnosis  of,  216 
etiology  of,  212 
location  of.  212 
paralytic  state  in,  214 
pathological  anatomy  of,  210 
pro}£nosis  of,  217 
progressive  onset  in,  214 
red,  211 

sensory  disturbances  in,  216 
sympt'Oms  of,  213 
treiitment  of,  218 
white,  211 
yellow,  211 
syphilis.  444.     See  Syphilis,  cerebral 
veins,  219 

white  matter,  function  of,  in  localiza- 
tion, 174 
Cerebritis,  226 
acute  localized,  226,  228 
t^tiology  of,  226 
IMithological  anatomy  of,  227 
symptoms  of,  227 
treatment  of,  228 
chronic,  229 
from  cerebral  hemorrhage,  200 
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Cerebritis,  srphititic,  444 

Gerebioouu  1236 

GerebroqiHiud  meningitK.  Td.    See  Lqfii 

Charoot-Marie  diseaw,  :t!^ 
Chaicot's  diaeaae,  371.  377 

jOlDtB.  3S.  411 
Chemocephalns.  616 
Chiasm,  optic,  lesion  oC  96,  99 
Cbildrea,  cerebral  palsies  of,  24a.     S< 

CtTfhrai  pal*irs  of  ckUdt  em 
Cbirospasm.  5'22 
Chloral  hvdrate  in  mental  disease,  690 

in  chorea,  509 

in  insomnia,  594 

in  multiple  nearitis.  315 

in  paralytic  dementia,  74*2 

in  status  epilepticns,  723 

in  tetanus,  492 
Chlorid  of  iron  in  anterior  pi>liomTelitis, 
363 
tinctoieof.  in  Landn'*s  paralysis,  347 
Chloroform  in  angina  pet^toris,  Kft) 

in  bronchial  asthma,  136 

in  tetanns,  492 
Cholesteatoma  of  brain,  236 
Chorea,  499 

adnlt  hereditirv,  510 

cardiac  disonlere  in,  505 

chronic,  510 

complications  of,  509 

corpuscles,  502 

course  of,  50<) 

diagnosis  of,  508 

electric,  513 
•     etiology  of,  499 

family,  510 

fibrillary,  512 

forms  of,  507 

general  state  in,  506 

gravidarum,  507 

gravis,  507 

Huntingdon's,  510 

limp,  508 

mental  symptoms  of,  505 

minor,  499 

morbid  anatomy  of,  502 

motor  symptoms  of,  503 

of  pregnancy,  507 

of  Sydenham,  499 

of  the  aged,  510 

paralytic,  508 

pathogenesis  of,  501 

prognosis  of,  508 

relations  of  rheumatism  to,  500 

senile,  512 

symptoms  of,  502 

treatment  of,  508 
Choreoid  movements  in  infantile  cerebral 

palsies,  248 
Choroiditis  in  leptomeningitis,  80 
Chronic  delusional    insanity,   743.      Sec 

Paranoia 
Chvostek's  sign,  497 
Ciliary  reflex,  32 
Circular  insanity,  711 
course  of,  715 


Ciivnlar  insanity .  detluitit^i  i<  6i^\  711 
diAinKisi$t<  715 
eti\^K»9?y  *<  711 
numia^-:!!  perhnl  of,  712 
uielancht^lio  peritnl  ot,  7 1 1 
)vilhi)U^i«'al  anaioim  of,  714 
pnigtu^s  of.  716 
synipiouiutoK^T  of,  711 
treat  men!  of,  716 
varieties  of,  714 
Cirvnilatory  apixinitus,  examination  of,  24 
OrxMuurtex  nerv*\  Unions  \»f,  279 
ClaustroplH^bia.  6<i7 
Clert-jKiUle,  «»\*3 
Clonic  (Hmvulsions,  31 

s|ia8m.  :tO 
Clonus,  ankle ,  »W 
ftK>t-,  :w 
rectus,  :i5 
wrist.  34 
CiK":iin  in  etioU>g;v'  of  insanity,  6:^7 
in  multiple  neuritis,  315 
in  myoclonia,  i>l3 
in  neuralgia,  5i>0 
in  Si'iatic  neuritis,  2!K'> 
Cmlein  in  opile|vsy,  723 

in  mental  dis<»as«\  (»S9 
Color-blimhu»ss,  (>:{ 
C^>mb^)tHl  aplKtsi:is,  173 
jxilsics  «)f  nervt»s  of  arm,  2S5 
i       si*len»sis  of  the  spinal  ci)nl,  421 
i  I'ourst*  of,  42^^ 

diagnosis  of,  424 
etiology  of,  421 
morbid  anatomy  of,  422 
progm»sis  ol',  424 
symptoms  of,  422 
treatment  of,  424 
tal>es,  421 
Commotion  insiuiity,  640 
Concussion  of  spine,  581 
Conduction  apbib«ias,  171 
Congenital  niyx(Hleuia,  4(i7 

IKiraniyotonia,  520 
Conjunctivitis  in  facial  paralysis,  119 
Consanguinity  of  ]uin'ntH  as  a  prtMlisiMM- 

ing  cause  of  nervous  diHcasc,  IH 
Consonant  pnMluction,  table  of,  ({5 
Constant  current,  test  of,  in  health,  43 
Contraction,  anodal  closing,  43 
o(MM]ing,  43 
catho<lul  closing,  43 

opening,  43 
front-tap,  *M\ 
paradoxical.  '16 
Contracture,  30 

Contractures  from  cord-b^MioiiN,  323 
in  infantile  cerebral  palsies,  24H,  250 
in  multiple  neuritis,  .'{02 
of  hysteria,  555 
Convulsions,  .'iO 
clonic,  31 
general,  30 

in  cerebral  palsies  of  <rhildren,  24H 
in  leptomeningitis,  7i> 
in  tuliercular  leptonieningitlN,  91 
in  tumor  of  brain,  2«'iH 
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Gonvnlsions,  Jacksonian,  30 

local,  30 

tonic,  31 
Coprolalia,  583,  668 

Cord-lesious,  horizontal    localization    of, 
327 

indiscriminate,  330 

motor  symptoms  of,  323 

panilysis  from,  323 

reflexes  in ,  325 

sensory  symptoms  of,  325 

trophic  conditions  in,  326 

vasomotor  distarbance  in,  326 

visceral  symptoms  of,  326 
Cord-substance,  traumatic  lesions  of,  3:{0 
Corona  radiatn,  function  of,  174 
Corpora  quadrij^emiua,  function  of,  177 
lesions  of,  99 
symptoms  of  lesion  of,  177 

striata,  function  of,  176 
Corpus  callosum,  function  of,  174,  175 
Cortex,  cerebral.     See  Cerebral  cortex 
Cortical  localization,  motor,  158 
sensory,  160 

paralysis  in  insanity,  672 
Coughs,  nervous,  134 

Counterirritation  in  combined  sclerosis  of 
cord,  424 

in  I^ndry's  paralysis,  347 

in  neuritis,  275 

in  sciatic  neuritis,  294 

in  spinal  leptomeningitis,  265 

in  syringomyelia,  370 

in  tabes  dorsalis,  418 
Coxalgia,  hysterical,  557 
Cramp,  30 

writers',  522 
Crania  progenaja,  618 
Cranial  anomalies,  614 

nerves,  affections  of,  in  leptomeningitis, 
80 
lesions  of,  in  tabes  dorsal  is,  395 
multiple  paralyses  of,  145 
syphilitic  lesions  of.  445 
Crani<M*erebral  t4»|X)gniphy,  162 
Craniometrical  measurements,  617 

table  of,  620 
Cranium,  auomalies  of,  614 

deformities  of,  614 

measurement  of,  617 

pbysiological  asymmetry  of,  615 
Cranks,  743 
Cremasteric  reflex,  36 
Cretinism,  471 

sporadic,  467 
Crises,  gastric,  405 

nepliritic,  407 

tabetic,  405 

visceral,  405 
Crum  cerebri,  function  of,  177 

results  of  lesions  of,  177 
Crural  nerve,  anterior,  lesions  of,  288 
Curare  in  tetxinus,  492 
Current,  break  of,  42 

make  of,  42 
Cutaneous  areas,   relation  of,  to  spinal- 
cord  segments,  54,  57 


Cutaneous   distribution   of    nerves,    52, 
53 
sensibility,  electrical  testing  of,  47 
Cyclic  psychosis,  711 
Cycloplegia,  61 
Cvsts  of  brain,  236 


Daltonism,  63 
Darwin  ear,  629 

Deafness,  diiignosis  of  cause  of,  126 
lesion  causing,  161 
nervous,  125 

treatment  of,  126 
word-,  125 
Debilitatiug  diseases  as  predisposing  to 

nervous  disease,  18 
Decubitus  from  trophic  disturbance,  39 
Deformity  from  cerebral  palsies  of  chil- 
dren, 248 
Degenera(^y,  stigmata  of,  21 
Degeneration,  reaction  of,  45 
secondary,  of  divided  nerve,  269 
stigmata  of,  612 
D61ire  de  n^*gation  g^neraliz^,  666 
Delirium,  inanition,  6:)8 
in  anterior  poliomyelitis,  359 
in  leptomeningitis,  79 
in  multiple  neuritis,  306 
Delusion  of  grandeur,  666 
of  negation,  666 
of  persecution,  665 
Delusions,  664 
eflfect  of,  on  actions,  671 
in  paralytic  dementia,  737 
svstematization  of,  667 
DeiiHMitia,  609,  724 
acute,  728 
agitated,  725 
apathetic,  725 
definition  of,  724 
epileptic,  718 
from  mania,  698 
paralytic,  724,  730 
definition  of,  730 
diagnosis  of,  739 
duration  and  prognosis  of,  738 
etiology  of,  730 
pathological  anatomy  of.  741 
symptomatology  of,  732 
treatment  of,  742 
paralytica,  609 
primary,  609,  724,  728 
course  and  pn>gnosis  of,  729 
definition  of,  728 
etiology  of,  728 
pathological  anatomy  of,  729 
symptomatology  of,  728 
treatment  of,  729 
secondary,  609,  724,  725 
course  and  prognosis  of,  726 
pathological  anatomy  of,  726 
symptomatology  of,  725 
senile,  724,  726 

course  and  prognosis  of,  727 
diagnosis  of,  727 


INDEX. 


823 


Dementia,  senile,  etiology  of,  726 
pathological  anatomy  of,  728 
symptomatology  of,  726 
treatment  of,  728 

termiual,  609 
Depression,  657 

Dermographism  in  hysteria,  561 
Destructive  brain -lesions,  IbO 
Destractiveness  in  insane,   management 

of,  693 
Diabetes  a  predisposing  cause  to  nervous 

disease,  19 
Diagnosis  in  neurology,  importance  and 

difficulty  of,  17 
Diet  in  insanity,  686 

in  leptomeningitis,  86 
Diffus^  symptoms,  182 
Digitalis  in  epilepsy,  576,  723 

in  exophthalmic  goiter,  481 
Digiti  mortui,  484 

Digits,  center  for  movements  of,  160 
Diphtheric  paralysis,  309 
Diplegia,  28 

in  infantile  cerebral  palsies,  250 
Diplococcus  intercellularis  meningitis  in 

leptomeningitis,  77 
Diplopia,  61 

in  ocular  paralysis,  105 

monocular,  61 

test,  106 
Disease,  electrical  tests  in,  44 
Diseases  in  etiology  of  insanity,  6^^ 
Disorders  of  actions,  669 

of  idea-associations,  660 
Disseminated  myelitis,  334 

sclerosis,    434.      See  Multiple   cerebro- 
spinal sclerosis 
Disuse  as  a  cause  of  trophic  disturbance, 

39 
Divers*  palsy  or  paralysis,  347 
etiology  of,  348 
morbid  anatomy  of,  348 
symptoms  of,  349 
treiitment  of,  349 
Division  of  nerves,  269 
Dolichocephalic  heads,  615 
Dome  shaped  palate,  622,  624 
Dreams,  595 

Drop-foot  in  multiple  neuritis,  299,  300 
Dropped  wrist  in  multiple  neuritis,  301 

in  musculospiral  disease,  281 
Dubinins  disease,  513 
Dnboisin  in  epilepsy,  723 

in  mania,  700 

in  mental  disease,  689 
Dnchenne- Aran's  disease,  371,  377 
Dura  mater,  70 

hematoma  of,  72 

inflammation  of,  72.    See  also  Pachy- 
meningitis 
Dynamometer,  hand-,  of  Mathieu,  27 
Dysacousma,  63 
Dysesthesia,  51 
Dyspepsia,  nervous,  140 
Dystrophic  arthropathy,  38 


Ear,  anomalies  of,  627 
Aztec,  629 
Blainville,  628 
Cagot,  630 
Darwin,  6^29 
insane,  573 
Morel,  628,  629 
Stahl,  No.  1,  628,  629 
Stahl,  No.  2,  629 
Wildermuth,  629,  631 
Echolalia,  66,  166 
Elcstacy,  hysterical,  554 
Ectrodactyly,  632 
Kctromelus,  632 
Edema,  acute  circumscribed,  486 

angioneurotic,  486 
Education  of  idiots,  801 
Eighth  cranial  nerve,  anatomical  consid- 
erations of,  123 
diseases  of,  123 
nerve,  auditory  branch  of.      See  Audi- 
tory nerve 
vestibular  branch  of.     See  Vestibular 
nerire 
Elbow,  center  for  movements  of,  160 
Elbow-jerk,  33 
Electric  chorea,  513 
Electrical  conditions,  39 
examination  in    polio-encephalitis   in- 
ferior chronica,  152 
testing,  arrangement  of  electrodes  in,  41 
batteries  for,  39,  40 
for  motor  areas  of  brain,  47 
in  disease,  44 

of  cutaneous  sensibility,  47 
of  hearing,  47 
of  taste,  47 
of  vision,  47 
tests  in  health,  42 
Electricity  in  anterior  poliomyelitis,  363 
in  exophthalmic  goiter,  481 
in  facial  paralysis,  122 
in  family  ataxia,  431 
in  infantile  cerebral  palsies,  254 
in  Landry's  paralysis,  347 
in  laryngeal  paralysis,  133 
in  multiple  neuritis,  315 
in  myelitis,  340 
in  neurasthenia,  537 
in  neuritis,  275 

of  brachial  plexus,  288 
in  Raynaud's  disease,  186 
in  sciatic  neuritis,  295 
in  spinal  progressive  muscular  atrophy, 
378 
Electrode,  active,  42 

indifferent,  41 
Electrodes,  arrangement  of,  in  electrical 

testing,  41 
Electrotherapy  in  insanity,  689 
Emotions,  657 

disorders  of,  actions  induced  by,  669 
Empirical  greatest  height  of  head,  617, 

618 
Emprosthotonos  in  cerebellar  disease,  179 
Encephalitis,  acute  hemorrhagic,  228 
diagnosis  of,  229 
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Encephalitis,  acute  hemorrhagic,  etiology 
of,  228 
morbid  anatomy  of,  228 
symptoms  of,  228 
treatment  of,  229 
chronic,  229 

in  cerebral  softening,  211 
Encephalomalacia.    ^e  Cerebral  softening 
Endarteritis  deformans  of  cerebral  vessels, 

190 
infants  arieiirr6,  469 
Enuresis,  nocturnal,  596 
Epigastric  reflex,  34 
Epilepsia  processiva,  572 
Epilepsy,  565 
atta(;k  of,  568.     See  Epileptic  attack 
aunc  of  attacks  of,  5(>H 
complete  convulsion  of,  569 
diagnosis  of,  573 

differential,  574 
ec8ta(^y  in,  554 
etiology  of,  566 
general  state  in,  573 
inciting  causes  of,  566 
in  etiology  of  insanity,  639 
nocturnal,  571 
pathology  of,  567 

postparoxysmal  phenomena  of,  573 
prodromes  of  attacks  of,  568 
prognosis  of,  575 
status  epilepticus  in,  571 
treatment  of,  575 
Epileptic  attack,  568 
aunc  of,  568 
cerebral,  509 
motor,  568 
psychic,  5()9 
sensory,  569 
clonic  period  of,  570 
complett»,  569 
incomplete,  571 

in  infantile  cerebral  jnilsies,  253 
period  of  stertor,  570 
l«ychic  ecjuivalents  of,  572 
toni(^  stage  of,  570 
dementia,  718 
insanity,  716 

acute  tninsitory,  719 
chronic,  720 
defined,  f>(U) 
diet  in,  723 

moral  treatment  of,  721 
treatment  of,  721 
Epilepti(?s,  psychic  degeneration  of,  717 
Erb's  paralysis,  3H6 
phen<mienoii,  497 
Ergot  in  acute  spinal  leptomeningitis,  265 
in  caisson  diseases,  349 
in  spinal  meningeal  hemorrhage,  268 
in  tabes  dormilis,  420 
Ergotism,  432 

Eruption  in  leptomeningitis,  82 
Erythromelalgia,  310 
Eseriu  in  myoclonia,  513 
Esophagismns,  130 
Esthesiometer,  49 
Exalgin  in  chorea,  509 


Exaltation,  658 

Examination  of  patients  in  insanity,  676 

in  nervous  disease,  17 
Exophthalmic  goiter,  472 

cardiovascular  symptoms  of,  475 

course  and  progress  of,  480 

diagnosis  of,  481 

digestive  disturbances  in,  479 

etiology  of,  472 

genital  disturbances  in,  479 

goiter  in,  475 

mental  disturbances  in,  478 

morbid  anatomy  of,  474 

motor  symptoms  of,  477 

ocular  symptoms  of,  476 

respiratory  changes  in,  479 

secretory  symptoms  of,  478 

skin  in,  479 

symptoms  of,  474 
table  of,  480 

treatment  of,  481 

vasomotor  symptoms  of,  478 
Exothyropexy,  482 
Extension  symptoms,  181 
Extrapial  hemorrhage,  74 
Eyes,  anomalies  of,  627 
Eye-strain,  influence  of,  61 


Face,  center  for  movements  of,  158 
Facnal  asymmetry,  620 
hemiatrophy  from   disease  of  trifacial 

nerve,  112 
length,  617,  620 
nerve,  114 

anatomical  considemtions  of,  114 

imndysis  of,  1 1  (>.    See  Facial  paralysis 

s|uismodic  aflections  of,  116 
pamlysis.  116 

alternating,  123 

course  of,  120 

diagnosis  of,  120 

double,  119 

nuclear,  122 

peripheral,  etiology  of,  116 

I)rognoKis  of,  121 

supranuclear,  123 

symptoms  of,  117 

treatment  of,  122 
spasm,  116 
Facioscapulohumeral    form  of   muscular 

atrophy,  387 
Falling  sickness,  565 
Family  ataxia,  425 

course  of,  430 

diagnosis  of,  431 

etiolog\'  of,  425 

Friedrei(;h's  form  of,  430 

Marie's  form  of,  430 

morbid  anatomy  of,  427 

prognosis  of,  431 

symptoms  of,  428 

treatment  of,  431 

varieties  of,  430 
chorea,  510 
myotonia,  519 
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Faradic  carrent,  test  with,  in  health,  42, 

44 
Fatigae  nearoees,  521 
Feeble-mindedDeas,  608 
Fever,  hytsterical,  561 
Fibrillar  neuromata,  276 
Fibrillary  chorea,  512 

tremor,  29 
Fibroma  of  brain,  236 
Fibular  joint,  292 

Field  of  vision,  61.     See  Visual  field 
Fifth  nerve.     See  Trifacial  nerve 
First  cranial  nerve.     See  Olfactory  nerre 
Fixed  point,  61 
Flat-headedness,  616 
Flat-roofed  palate,  622,  624 
Flavor,  64 

Flexibilitaa  cerea.  663,  670 
Fly-blister  in  leptomeningitis,  85 
Folic,  603 

li  deux,  644 

du  donte,  668 

impos6e,  644 

simultan^e,  644 
Foot,  center  for  movements  of,  160 

-clonus,  36 

-drop  in  multiple  neuritis,  299,  300 
Forced  movements  in  cerebellar  disease, 
180 
in  disease  of  labyrinth,  63 

positions  in  cerebellar  disease,  180 
Forgetfulness  in  multiple  neuritis,  306 
Formes  frustes  in  multiple  sclerosis,  441 
Fourth  nerve,  anatomical  considerations 
of,  103 
effect  of  division  of,  104 
Fowler *8  solution,  509 
Friedreich's  ataxia  or  disease,  425.     See 

Family  ataxia 
Frontal  lines,  163 
Front-tap  contraction,  36 
Functional  nervous  diseases,  456 

stigmata  of  degeneracy,  22 
Furor  epilepticus,  659 


Gait,  importance  of,  in  diagnosis,  27 

in  family  ataxia,  428 

in  idiopathic  muscular  atrophy,  383 

in  multiple  neuritis,  299 
sclerosis,  437 

in  Parkinson's  diseasje,  516 

in  sciatic  neuritis,  292 

paraplegic,  342 
Galvanic  current,  test  of  muscle  by,  in 

health,  44 
Ganglion  neuroma,  276 
Gastralgia,  139 
Gastric  branches  of  vagus,  diseases  of,  139 

crises,  405 
Gastrodynia,  139 
Gastro-intestinal  disorders  in  etiology  of 

insanity,  639 
General  convulsions,  30 

paralysis  of  the  insane,  609,  730.     See 
Paralytic  dementia 

paresis,  609, 730.  See  Paralytic  dementia 


Geniculate  bodies,  lesion  of,  99 
Genital  disease  in  etiology  of  insanity, 
639 

organs,  anomalies  of,  632 
Genito-nri nary  function,  anomalies  of,  634 

tract,  examination  of,  25 
Giant  swelling,  486 

urticaria,  486 
Gigantism,  462 

Girdle  sensation  in  tabes  dorsalis,  400 
Glabellar  point,  163 
Glioma  of  brain,  234 

of  spinal  cord,  351 
Gliosareoma  of  bmin,  235 
Globus,  130 

hystericus,  549 
Glossopharyngeal  nerve,  anatomical  con- 
siderations of,  129 
diseases  of,  129 
Gluteal  nerve,  lesions  of,  289 

point,  292 
Glycosuria  in  insanity,  675 
Goiter,  exophthalmic,  472.      See  Exoph- 
thalmic goiter 
Gothic  palate,  622 

Gowers'  rule  in  testing  diplopia,  106 
Grandeur,  delusion  of,  666 
Graphic-motor  aphasia,  171 
Graphospasm  us,  522 
(J raves'  disease,  472.     See  Exophthalmic 

goiter 
Gray  matter  of  cord,  lesions  of,  356 


Habit  spasm,  583 

Habitat,  importance  of,  in  diagnosis,  20 
Habits,  investigation  of,  19 
Hallucinations,  649 

conditions  in  which,  occur,  652 

eiTect  of,  on  actions,  669 

examination  for,  651 

of  memory,  662 

origin  of,  651 
Hallucinatory  agitation,  670 

confusion.  652 

stupor,  652 
Hammer-toe,  290 

in  family  ataxia,  430 
Hand-dynamometer  of  Mathieu,  27 
Handwriting,  examination  of,  67 
Harelip,  626 

Hashish  in  etiology  of  insanity,  637 
Headache  as  a  cerebral  symptom,  182 

in  cerebral  syphilis,  446 

in  leptomeningitis,  79 

in  tubercular  leptomeningitis,  90 

in  tumor  of  brain,  238 

lead-cap,  531 

octnpital,  in  cerebellar  disease,  180 
Hcjid  injuries,  in  etiology  of  insanity,  640 

retraction  of,  in  cerebellar  disease,  180 

tetanus,  491 
Health,  electrical  tests  in,  42 
Heiiring,  affections  of,  124 
in  leptomeningitis,  80 

center  for,  161 

electrical  testing  of,  47 
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Hearing,  hallucinations  of,  650 
illusions  of,  653 
in  lacial  paralysis,  119 
in  idiocy,  778 
testing  of,  63 
Heart  disease  in  etiology  of  insanity,  639 
Hebephrenic  insanity,  642 
Hematoma  auris,  673 

of  dura  mater,  72 
Hematomyelia,  330 
diagnosis  of,  XVi 
etiology  of,  330 
morbid  anatomy  of,  331 
prognosis  of,  332 
symptoms  of,  332 
treatment  of,  332 
Hemianesthesia  in  cerebral  hemorrhage, 

200 
Hemianopia,  double  homonymous,  expla- 
nation of  proiluction  of,  97 
explanation  of  production  of,  96 
from  cerebral  hemorrhage,  200 
in  tumor  of  brain,  240 
Hemianopic  pupillary  reaction,  98 
Hemiatrophy,  facial,  from  disease  of  tri- 
facial nerve,  112 
Hemicordal  lesion,  effect  of,  on  sensation, 

51,  55 
Hemiplegia,  28,  201 
associated  movemente  in,  201 
causes  of,  201 

circulatory  disturbances  in,  203 
complications  of,  203 
contractures  in,  201 
from  cerebral  hemorrhage,  199 
gait  in,  202 
hemianesthesia  in,  203 
hysterical,  r)56 
in  centnil  softening,  213 
in  cerebral  palsies  of  children,  248 
position  of  upper  extremity  in,  203 
Hemiplegic  gait,  202 

state,  201.     See  also  Hemiplegia 
Hemorrhage,  cerebellar,  205 
cerebral,  195 

apople<'tic  state  in,  198 
clinical  forms  of,  205 
course  of,  204 
dijignosis  of,  206 
differential  diagnosis  of,  206 
etiology  of,  1 97 
hemiplegia  from,  201 
pathological  anatomy  of,  196 
prognosis  of,  207 
sensory  disturbances  in,  200 
symptoms  of,  198 
treiituicnt  of,  20H 
trophic  disturbances  in,  200 
extradural  spinal,  266 
extra pial,  74 

into  spinal  cord,  330.  See  Hematomyelia 
intrapial,  75 
meningeal,  74 
pial,  74 

spinal  meningeal,  266 
diiignosis  of,  267 
etiology  of,  266 


Hemorrhage,  spinal  meningeal,   morbid 
anatomy  of  267 
prognosis  of,  268 
symptoms  of,  267 
treatment  of,  268 

subdural  spinal,  266 
Hereditary  cerebellar  ataxia,  425 

cerebrospinal  syphilis,  452 

degeneracy,  612 

spastic  paniplegia,  431 
prognosis  of,  432 
symptoms  of,  4iV2 
treatment  of,  432 
Heredity  in  etiology  of  insanity,  611 

neurotic,  importance  of,  18 
Herpes  labialis  in  leptomeningitis,  81 
Herpetiform  morphea,  482 
Heterophoria,  61 
Hiccup,  136 

Hide- bound  disease,  482 
Hip-roofed  palate,  622,  625 
Horizontal  localization  of  cord-lesions,  327 
Hot-baths  in  combined  sclerosis  of  cord, 
424 

in  leptomeningitis,  85 

in  multiple  neuritis,  315 

in  tubercular  leptomeningitis,  93 
Huntingdon's  chorea,  510 

disease,  510,  511 
diagnosis  of,  511 
etiology  of,  510 
morbid  anatomy  of,  510 
symptoms  of,  511 
Hutchinson's  teeth.  626 
Hydrocephalic!  cry,  90 
Hydrocephalus,  255 

acute,  HM.      Sec  Lepiwneningitis^  tuber' 
cular 

course  of,  257 

diagnosiH  of,  257 

etiology  of,  255 

external,  255 

internal,  255 

morbid  anatomy  of,  255 

l^rognosis  of,  258 

symjitomsof,  256 

treatment  of,  258 
Hydromyelocele,  354 
Hydrophobia,  492 

diagnosis  of,  494 

morbid  anatomy  of,  493 

symptoms  of,  493 

treatment  of,  494 
Hydrotherapy  in  exophthalmic  goiter,  481 

in  insanity,  687 
Hyoscin  in  epilepsy,  723 

in  etiology  of  insanity,  637 

in  mania,  700 

in  mental  disease,  689 

in  myoclonia,  513 

in  Parkinson's  disease,  519 

in  senile  dementia,  728  . 

in  torticollis,  141 
Hyoscyamin  in  epilepsy,  723 

in  etiology  of  insanity,  637 

in  mania,  700 

in  mentiil  disease,  689 
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Hyperacnsis,  124 
Hyperageusia,  65 
Hyperalgesia,  51 

from  lesions  ot*  spinal  cord,  325 
in  mental  disease,  654 

in  tabes  dorsalis,  401 
Hyperemia,  cerebral,   188.      See  Cerebral 

hyperemia 
Hyperesthesia,  51 

auditory,  63,  124,  125 

hysterical,  546 

in  mental  disease,  654 

in  multiple  neuritis,  304 
Hyperhedonia,  655 
Hyperostosis  cranii,  464 
Hyperthyroidatiou,  473 
Hypertrophies,  localized,  488 

unsym metrical,  489 
Hyphedonia,  655 
Hypnotism,  598 

in  insanity,  692 

in  treatment  of  hysteria,  564 

methods  of  inducing,  599 

uses  of,  600 
Hypnotizing,  methods  of,  599 
Hypochlorhydria  in  insanity,  674 
Hypochondriacal  melancholia,  702,  705 

paralysis,  672 
Hypochondriasis,  665 

effect  of,  on  actions,  671 
Hypoglossal  nerve,  anatomical  conditions 
of,  143 

paralysis,  144 

spasm,  143 
HypogloBSus,  affections  of,  in  leptomenin- 
gitis, 80 
Hysteria,  538 

abouliain,  548 

accidents  in,  548 

achromatopsia  in,  542 

agraphia  in,  559 

amnesia  in,  547 

anesthesia  in,  540 
distribution  of,  543 
peculiarities  of,  544 

angina  pectoris  in,  559 

anorexia  in,  560 

anuria  in,  560 

aphonia  in,  559 

arc  de  cercle  in,  551,  552 

astasia  abasia  in,  557 

attacks  of  ecstacy,  554 
of  sleep,  554 

aura  of,  549 

cephalalgia  in,  558 

clonic  phase  of,  549 

contractures  of,  555 

cough  in,  557,  559 

course  of,  562 

ooxalgia  in,  557 

dermographism  in,  561 

diagnosis  of,  562 

digestive  apparatus  in,  560 

dyschromatopsia  in,  542 

dysphagia  in,  560 

dyspnea  in,  559 

epileptoid  attacks  in,  554 


Hysteria,  epileptoid  perio<l  of,  549 
etiology  of,  539 
fever  of,  551 
globus  in,  549,  553 
grand  attack  of,  549 
hearing  in,  541 
hemiplegia  in,  556 
hyperesthesia  in,  546 
impressionability  in,  548 
in  etiology  of  insanity,  640 
modi  tied  attacks  of,  553 
monoplegia  in,  oof) 
motor  accidents  of,  554 
movements  in,  546 
muscular  atrophy  in,  562 
nodding  spasm  in,  557 
jwirolysesof,  555 
perio<l  of  clownism,  549 

of  delirium  of,  553 

of  passional  attitudes,  552 
phase  of  contortions  of,  551 

of  grand  movements  of,  551 

of  resolution  of,  549 
ptosis  in,  556 

])ulmonary  congestion  in,  559 
respimtory  affections  in,  554 
rhythmical  si>asms  in,  557 
saltatory  chorea  in,  557 
sensory  accidents  of,  558 
simulation  in,  548 
smell  in,  541 

somnambulic  attacks  in,  554 
spasmogenic  zones  in,  546 
special  senses  in,  541 
spinal  irritability  in,  558 
stigmata  of,  540 

mental,  547 

motor,  546 

sensorv,  540 
symptoms  of,  540 
syncopal  attacks  in,  554 
taste  in,  541 
tetanic  attacks  in,  554 
tics  in,  558 
tonic  phase  of,  549 
torticollis  in,  556 
trance  in,  554 
treatment  of,  563 

general,  563 

special,  564 
tremors  in,  557 
trophic  accidents  of,  561 
tympanites  in,  560 
urinary  apparatus  in,  560 
vasomotor  accidents  of,  561 
vertiginous  attacks  in,  STiii 
visceral  accidents  of,  559 

neuralgias  in,  559 
vision  in,  541 
Hysterical  anesthesia,  55,  540 

distribution  of,  543 

peculiarities  of,  544 
contractures,  555 
fever,  561 
heart,  562 
hyperesthesia,  546 
paralysis,  672 
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Hysterical  pseudomeningptis,  558 

tics,  558 

tremors,  557 
Hysterogenic  point  or  zone,  546 
Hysteronenrasthenia,  5:55,  582 


Ice-bag  in  leptomeningitis,  85 
in  sciatic  neuritis,  294 
in  spinal  leptomeninj^itis,  265 

meuingciii  hemorrhage,  268 
Ice  in  myelitis,  340 

in  tabes  dorsalis,  480 
Ide2i-!tssociatiun,  actions  induced  by  dis- 
orders of,  670 
disorders  of,  660 
testing  of,  678 
Ideiis,  accelerated  flow  of,  662 
defective  evolution  of,  656 
diminished  flow  of,  662 
disorders  of,  655 
imperative,  667 
Idiocy,  amaurotic  family,  252,  724,  767 
attention  in,  780 
civility  and  politeness  in,  784 
classification  of,  767 
clothing  in,  815 

consciousness  and  personality  in,  793 
defined,  767 
destructiveness  in,  '384 
diagnosis  of,  801 
education  of  attention  in,  809 

of  eye  in,  810 

of  hands  in,  811 

of  heariiiji  in,  810 

of  sense  of  touch  in.  809 

of  Uiste  uud  smell  in,  810 
foo<l  ill,  816 
general  etiology  of,  774 

]>athological  anatomy  of,  793 

symptomatolojry  of,  777 

treatment  of,  HOH 
hearing  in,  77H 
hydrothora]>y  in,  815 
instincts  in,  782 
intelligence  in,  789 
language  in,  787 

manual  and  industrial  training  in,  813 
mjisturbati(m  in,  816 
medical  treatment  of,  815 
moral  training  in,  814 
morbid  movements  in,  778 
muscular  sensibility  in,  778 
organic  sensations  in,  780 
personality  in,  792 
physical  culture  in,  815 
physiognomy  in,  786 
play  in,  784 
preoccupation  in,  782 
prognosis  of,  805 
psychological  evolution  in,  793 
reflection  in,  782 
responsibility  in,  792,  793 
right-  and  left-liandedness  in,  779 
sentiments  in,  784 
sight  in,  777 
smell  in,  778 


Idiocy,  special  aptitudes  in,  783 

tactile  pain  in,  778 

taste  in,  778 

teaching  of  cleanliness  in,  811 
language  in,  812 
to  walk  in,  811 

thermic  sensibility  in,  778 

voluntary  movements  in,  780 

will  in,  792 
Idiopathic  muscular  spasm,  37 

progressive  m uscu lar  atrophy,  378.     See 
ProffrcHHive  muscular  atrophy 
Idiots,  education  of,  808 

savants,  774 
Iliac  point,  292 

Illness,  the  examination  of,  20 
Illusions,  653 

origin  of,  654 
Imbecility  defined,  608 
Imitation  in  etiology  of  insanity,  644 
Imperative  ideas,  667 
Inanition  delirium,  638 
Incoherence,  663 
Inco('>rdination,  detection  of,  28 
Increased  motility,  29 
Incubus,  596 

Indicanuria  in  insanity,  675 
Indiflcrent  electrode,  41 
Indiscriminate  cord-lesions,  330 
Infantile  cerebral  palsies,  245.  See  Cerebral 

palsies  of  children 
Infantilism,  469 
Infection  neuroses,  490 
Infective  sinus  thrombosis,  222.    See  Sinus 

thrombosis 
Inflamnuition  of  brain,  226 

of  nerves,  271.     See  Neuritis 
Inflammatory  sinus  thromlxNsis,  222 
Ingravescent  apoplexy,  205 
Inherit<Hl  syphilis  as  a  predisposing  cause 

to  nervous  disease,  18 
Insane,  nsvlums  for,  681 

ear,  673* 

isolation  of,  684 

moral  treatment  of,  691 
Insanity,  603 

a4'(!ompanying  ]>hyRical  diseases  of,  671 

jU'Ute,  treatment  of,  685 

age  in,  610 

alcohol  in  etiology  of,  635 

alternating,  711 

chronic  delusional,  743.     See  Paranoia 

circular,  711 
deflned,  609 

classification  of,  605 

commoti<m,  640 

course  of,  679 

definition  of,  603 

diagnosis  of,  676 

diet  in,  6m 

disonlers  of  sensation  in,  649 

drugs  in,  689 

electrothempy  in,  689 

epileptic,  f>09,  716 
acute  transitory,  719 
chronic,  720 
treatment  of,  721 
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Insanity,   etiology   of,    acute    infectious 
diseases  in,  638 

atheromatous  arteries  in,  639 

atropiu  in,  637 

carcinoma  in,  639 

cocain  in,  637 

epilepsy  in,  6:^ 

gastro-intestinal  disorders  in,  6^^) 

genital  diease  in,  639 

hashish  in,  637 

head  injuries  in,  640 

heart  disease  in,  639 

hysteria  in,  640 

irritation  in,  644 

menopause  in,  643 

metallic  jMisons  in,  637 

nephritis  in,  639 

nervous  exhaustion  in,  641 

organic  nervous  diseases  in,  640 

physiologiciil  factors  in,  642 

pulnirty  in,  642 

puerperal  state  in,  643 

senility  in,  643 

syphilis  in,  6:^ 

tuberculosis  in,  639 

various  poisons  in,  637 
examination  of  patient  in,  676 
general  etiology  of,  610 

symptomatology  of,  648 

treatment  of,  680 
hebephrenic,  642 
heredity  in,  611 
hydrotherapy  in,  687 
hypochlorhydria  in,  674 
massage  in,  686 
menstruation  in,  675 
moral  causes  of,  644 
morphin  in  etiology  of,  636 
motor  disorders  in,  672 
of  double  form,  711 
pamlyses  in,  672 
prognosis  of,  680 
progressive  systematized,  743 
prophylaxis  of,  683 
reciprocal,  644 
reflex  disorders  of,  673 
rest-cure  in,  686 
secretory  disorders  in,  673 
sensory  disonlers  in,  672 
sex  in,  610 
strain  in,  635 
synonyms  of,  603 
temperature  changes  in,  675 
toxic  influences  in.  635 
trophic  disorders  in,  673 
urine  in,  674 
vascular  disorders  in,  676 
Insomnia,  593 
etiologv  of,  593 
symptoms  of,  593 
treatment  of,  594 
Insular  sclerosis,  434.    See  Multiple  cerebro- 
spinal sclerosis 
Integument,  examination  of,  25 
Intention  tremor,  29 

in  multiple  sclerosis,  438 
Intermittent  mania,  698 


Intermittent  melancholia,  707 
Internal  capsule,  function  of,  174 

lesions  of,  effect  of,  on  sensation,  55 
motor  paths  in,  174 
sensory  paths  in,  175 
Intrapial  hemorrhage,  75 
Invasion  symptoms,  181 
lodid  of  potassium  in  bronchial  asthma, 

135 
lodids  in  cerebnil  hemorrhage,  209 

in  cerebros]>inal  syphilis,  452 

in  leptomeningitis,  85 

in  neuritis,  275 
Io4loform,   injection    of,  within  dura    in 

tuljercular  leptomeningitis,  93 
Iridoplegia,  61 
Iron  in  chorea,  509 

in  multiple  neuritis,  314 

in  neurasthenia,  538 
Irradiation,  657 
Irresein,  603 
IrritJibilitv,  659 
Irritiitive  brain-lesions,  180 
Irrsinn,  603 
Isolation  of  insane,  6vS4 


Jacksonian  convulsions,  30 
in  cerebral  softening,  213 

Jaw-jerk,  production  of,  32 

Jendrassik's  method  of  reinforcing  knee- 
jerk,  35 

Joints,  motility  of,  in  infantile  cerebral 
palsies,  249 
trophic  disorders  of,  38 

Judgment,  testing  of,  678 
weakness  of,  668 

Jumpers,  584 

Juvenile  variety  of  idiopathic  muscular 
atrophy,  386 


i   Kakidrosis,  697 
I   Kakk6,  29(»,  310 
j   Keel  shaped  skull,  617 
Knee-jerk,  34 
reinforced  by  Jendrassik's  method,  34, 
35 


Lability  of  phenomena,  660 
Ijabioglossolaryngeal  paralysis,  148.     See 

Polio-encephalitis  inferior  chronica 
falling,  66 

Landholt's  rule  in  testing  diplopia,  106 
Landouzy-D6j6rine    type     of    muscular 

atrophy,  387 
Landry's  ]>aralysis,  344 

course  of,  346 

diagnosis  of,  347 

etiology  of,  344 

morbid  anatomy  of,  345 

}>rogn<>sis  of,  347 

symptoms  of,  346 

treatment  of,  347 
I^iryngeal  crises,  408 
epilepsy,  133 
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Laryngeal  niuacl&s,  action  of,  131 
nerves,  130 
palsies  in  tabes,  408 
paralyses,  131 
pamlysis,  alMluctor,  131 
adductor,  131 
complete  bilateral,  33 
diagnosis  of,  131 
of  tensors,  132 
treiitnieni  of,  1^^ 
spasm,  133 
stroke,  408 
Jjiirynx,  anesthesia  of,  133 
I^tah,  584 

Intent  lesions  of  ctirebral  cortex,  162 
Lateropulsion,  516 
Lathyrism,  432 
Law  of  regression,  656 
Jjead-cap  lieadaehe,  531 
Lead  in  etiology  of  insanity,  637 
Lead-palsy,  308 
prognosis  of,  313 
treatment  of,  313 
Leg,  center  for  movements  of,  160 
Length-breadth  index,  617,  620 
Leontiasis  ossea,  464 
Leprous  neuritis,  310 
Leptocephalus,  616 
Leptomeningitis,  76 
acute  spinal,  262 
course  of,  264 
diagnosis  of,  264 
etiology  of,  262 
morbid  anatomy  of,  263 
prognosis  of,  2(>5 
symptoms  of,  263 
treatment  of,  265 
chronic,  87 
spinal,  266 

morbid  anatomy  of,  266 
prognosis  of,  2()6 
symptoms  of,  2()6 
treatment  of,  266 
course  of,  H2 
diagnosis  of,  82 
etiology  of,  76 
lumbar  puncture  in,  86 
pathological  anatomy  of,  78 
})rogiiosis  of,  81 
symptoms  of,  70 
treatment  of,  84 
tubercular,  88 
course  of,  92 
diagnosis  of,  92 
etiology  of.  i^H 
iwthological  anatomy  of,  H8 
prognosis  of,  92 
symptoms  of,  90 
treatment  of,  93 
lesions  of  one-half  of  the  cord,  effect  of, 
51 
of  spinal  cord,  anesthesia  in,  51 
Leukomyelitis  posterior,  390.     See  Tahvs 

dorsalin 
Lids,  examination  of,  60 
Ligiunents,  trophic  disorders  of,  38 
Lightning  pains  in  tiibes  dorsidis,  399 


Limbs,  anomalies  of,  632 
Limp  chorea,  508 
Lingual  spasm,  143 
Lipoma  of  brain,  236 
Lipomatosis,  symmetrical,  488 
Lips,  anomalies  of,  626 
Little^s  disease,  252 
Local  asphyxia,  484 

convulsions,  30 

death,  484 

syncope,  484 
Localization,  cerebral,  155 

general  considerations  of,  155 

in  cerebral  cortex,  155 

motor  cortical,  158 

of  cord  lesion,  horizontal,  327 
vertical,  323 

of  lesions  of  (rauda  e<|uina,  328 

sensory  cortical,  160 

spinal,  316 
Localized  hyjiertrophies,  488 

symptoms,  182 
Lockjaw,  490 
I^ocomotor  ataxia,  progressive,  390.     See 

Tahen  dorsnlin 
Logorrhea,  659 
Lumbar  points,  292 

punctui-e  in  leptomeningitis,  86 
in  spinal  leptomeningitis,  265 
in  tubercular  meningitis,  93 
Lyssa,  492 
Lyssophobia,  494 


Macbocephauts,  616 
Macroglossus,  ()26 
Make  of  current,  42 
Maladie  des  tiers,  583,  (MM 
Mandibuhir   muscles,  paralysis  of,    from 
disease  of  trifacial  nerve,  1 1 1 

reflex,  32 
Mania,  694 

acute  delirious,  697 

chronic,  698 

course  of,  698 

definition  of,  694 

dementia  from ,  698 

diagnosis  of,  699 

etiology  of,  694 

gravis,  ()97 

intermittent,  698 

mental  symptoms  of,  694 

mitis,  697 

pathology-  of.  698 

I)eriodical,  697 

physical  symptoms  of,  ()97 

pn)gnosis  of,  ()99 

recurrent,  69H 

transitory,  697 

treatment  of,  (»99 

varieties  of,  697 
Marantic  si n us  thrombosis,  221 .    See  Sinus 

thrombosis 
MiUHsage  in  anterior  poliomyelitis,  36iJ 

in  combined  sclerosis  of  cord,  424 

in  exophthalmic  goiter,  481 

in  facial  paralysis,  122 
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Massage  Id  infantile  cerebral  palsies,  254 

in  insanity,  686 

in  Landry's  paralysis,  347 

in  multiple  neuritis,  315 

in  myelitis,  340 

in  neuritis,  275 
of  brachial  plexus.  288 

in  sciatic  neuritis,  295 

in  spinal  progressive  muscular  atrophy, 
378 

in  tabes  dorsalis,  418 
Massive  type  of  acromegalia,  462 
Mastication,  center  for,  160 
Miisticatory  paralysis,  110 

spasm,  110 
Mastoid  disease,  importance  of,  64 
Masturbation  in  insanity,   treatment  of, 

693 
Matbieu*s  hand-dynamometer,  27 
Maximal  points  of  pain,  55 
Median  nerve,  lesions  of,  282 
Medulla  oblongata,  symptoms  of  lesions 

of,  178 
Megalocephalie,  464 
Megalodactyiy,  632 
Megalomeius,  632 
Melancholia,  700 

acute  hallucinatory,  705 

agitata,  663,  704 

attonita,  663,  704 

catatonic,  705 

course  of,  707 

definition  of,  700 

diagnosis  of,  708 

etiology  of,  700 

hypochondriacal,  702,  705 

intermittent,  707 

mental  symptoms  in,  701 

passiva,  663,  704 

pathological  anatomy  of,  707 

periodical,  707 

physitnl  symptoms  of,  704 

prognosis  of,  709 

recurrent,  707 

treatment  of,  709 

varieties  of,  704 
Memory  defects,  actions  induced  by,  669 

disorders  of,  661,  662 

importance  of,  in  diagnosis,  23 

testing  of,  678 
Memory-pictures,  disorders  of,  655,  656 
M^ni^re's  disease,  126.     See  Aural  vertigo 
Meningeal  hemorrhage,  74 

spinal,  266 
Meninges,  cerebral,  70 

spinal,  tumors  of,  350 
Meningitis,  acute  cerebral,  76.     See  also 
Leptomeningitis  and  PaehgmeningitiH 

b&silar,  88.     See  Meningitis,  tubercular 

cerebral,  syphilitic,  444 
symptoms  of,  446 

cerebrospinal.  76.     See  Leptomeningitis 

chronic  infantile,  87 

purulent,  76.     See  Leptomeningitis 

spinal,  260 

syphilitic  spinal,  450 
Meningocele,  354 


Meningomyelitis,  spinal,  260 

syphilitic,  450 
Menmgomyelocele,  354 
Menopause  in  etiology  of  insanity,  643 
Menstruation  in  insanity,  675 
Mental  condition  of  patient,  examination 
of,  22 

disea.ses,  603 

disturbance  as  a  cerebral  symptom,  183 

stniin,  634 

symptoms  in  tumor  of  brain,  238 

torticollis,  141,  584 
Meralgia.  288 

Mercurial  inunctions  in  acute  spinal  lepto- 
meningitis, 265 
in  neuritis,  275 
.Mercury  in  cerebrospinal  syphilis,  452 

in  etiology  of  insanity,  637 

in  hydrocephalus,  258 

in  leptomeningitis,  85 

in  sciatic  neuritis,  295 
Merycism,  140 
Mesocephalic  head,  615 
Metallic  poisons  in  etiology  of  insanity, 

637 
Metatarsalgia,  290 
Microcephalus,  616 
Micromania,  665 
Middle-ear  disease,  64 
Migraine,  577 

course  of,  579 

diagnosis  of,  580 

etiology  of,  577 

pathology  of,  580 

prognosis  of,  580 

symptoms  of,  577 

treatment  of,  580 
Mimic  spasm,  583 
Mind -blindness,  67,  167 

lesion  causing,  161 
Mirror-speech,  68 
Mirror-writing,  68 
Modal  change,  45 
Mogigraphia,  522 
Monocular  diplopia,  61 
Monomania,  609,  743 
Monoplegia,  28 

in  tumor  of  brain,  240 
Mo(Kl8,  657 
Moral  causes  of  insanity,  644 

treatment  of  insane,  691 
Morbus  sacer,  565 
Morel  ear,  628,  629 
Morphin  in  caisson  disease,  349 

in  chorea,  509 

in  etiology  of  insanity,  636 

in  leptomeningitis,  84 

in  mental  disease,  689 

in  migraine,  581 

in  neuralgia,  590 

in  Raynaud's  disease,  485 

in  sciatic  neuritis,  295 

in  tal)es  dorsalis,  420 

in  tetanus,  492 
Morphological  stigmata  of  degeneracy,  21 
Morton's  disease,  290 
Morvan's  disease,  369 
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Motility,  27 
increased,  29 
reduced,  27 
Motor  aphasia,  16d 
areas  of  pain,  localization  of,  by  elec- 
tricity, 47 
disorders  iu  insanity,  672 
function,  anomalies  of,  633 
neuroses,  610 

points  of  face  and  neck,  40 
of  lower  extremity,  43,  44,  45 
of  upper  extremity,  41,  42 
tracts  of  bniin,  174-180 
Movement,  liallucinatious  of,  650 
Movements,  associated,  30 

postple^ic,  30 
Multiple  abst'esses  of  bniin,  230 
cerebrospinal  sclerosis,  434 
bulbar  symptoms  of,  440 
cerebral  symptoms  of,  440 
course  of,  440 
dia^^nosis  of,  441 
etiology  of,  434 
forms  of,  440 
intention  tremor  in,  438 
morbid  anatomy  of,  436 
motor  features  of,  437 
prognosis  of,  442 
sensory  symptoms  of,  439 
symptoms  of,  437 
treatment  of,  442 
trophic  disturbances  in,  440 
visual  disturbances  in,  440 
neuritis,  296 
neuromata,  276 

]Miralyf»es  of  cranial  nerves,  145 
Muscles,  electrical  testing  of,  39 
testing  of  jwwer  of,  27,  28 
trophic  disorders  of,  38 
Muscular  sense,  testing  of,  50 
system,  examination  of,  27 
Musculospiral  nerve,  lesions  of,  280 
Mutism  in  hysteria,  66 
Myelinic  neunmiata,  276 
Myelitis,  333 
acute  bulbar,  154 
syphilitic,  451 
atrophy  in,  337 
central,  334 
course  of,  338 
diagnosis  of,  338 

differential,  339 
disseminated,  334 
eti(>logy  of,  334 
morbid  anatomy  of,  334 
motor  symptoms  of,  336 
parapU*gia  in,  340 
prognosis  of,  339 
reflexes  in,  337 
sensory  symptoms  of,  336 
symptoms  of,  335 
transverse,  334 
treatment  of,  339 
trophic  changes  in,  337 
Myelocele,  354 
Myoclonia,  511 
diagnosis  of,  512 


Myoclonia,  etiolog}-  of,  512 

prognosis  of,  513 

symptoms  of,  512 

treatment  of,  513 
Myoclonus,  511 
Myoidema,  37,  301 
Myopathic  facies,  380 
Myopathy,  primitive  progressive,  378 
Myositis  in  multiple  neuritis,  299 
Myotonia,  31,  519.     See  Thom9en* $  disease 

congenita,  519 

family.  519 
Mvriachit,  584 
Mysophobia,  667 
Myxedema,  465 

acquired,  of  adults,  465 

congenital,  4(>7 

etiology  of,  470 

morbid  anatomy  of,  470 

operative,  467 

treatment  of,  471 
Myxe<lematous  idiocy,  467 

retardation,  469 


Nabcolepsy,  597 

Narrow- headed ness,  616 

NiLSO-occipital  arc,  617,  620 

Nasus  ad  uncus,  627 

Negation,  delusion  of,  666 

Nephritic  crises,  407 

Nephritis  in  etiology  of  insanity,  639 

Nerve,  circumflex.    See  Circumflex  nerve 

divided,  changes  in,  269 
regeneration  of,  270 
symptoms  of,  269 
treatment  of,  270 

division  of,  269 

electric  tests  of,  in  health,  42 

-grafting  for  neuromata,  277 

median.     See  Median  nvrve 

musculospiral.     See  Musculospiral  nerve 

phrenic.     See  Phrenic  nerrc 

-stretching  for  neuromata,  278 

suprascapular.    See  JSupraacapular  nerve 

suture  of,  270 

thoracic.     See  Thoracic  nen'e 

•trunk,  lesion  of,  location  of  anesthesia 
in,  51 

-tumors,  275.     See  also  Neuromata 

ulnar.     See  Ulnar  nerre 
Nerves,  cutaneous  distribution  of,  52,  53 

electrical  testing  of,  39 

inflammation  of,  271.     See  Neuritis 

of  lower  extremity,  lesions  of,  288 

of  trunk,  lesions  of,  288 

spinal.     See  Spinal  nerves 
Nervous  coughs,  1 34 

diseases,  functional,  456 
organic,  in  etiology  of  insanity,  640 

dyspepsia,  140 

exhaustion,  528.     See  Neurasthenia 
in  etiology  of  insanity,  641 

prostration,  528.     See  also  Neurasthenia 

system,  syphilis  of,  442 
Neuralgia,  586 

characters  of,  587 
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Nearalgia,  conditions  favoring,  587 
in  branches  of  trifacial,  113 
in  insanity,  672 
pathology  of,  588 
treatment  of,  589 
trifacial,  589 
varieties  of,  588 
Neurasthenia,  528 
cirenlatory  disorders  in,  532 
course  of,  535 
diagnosis  of,  535 
disonlers  of  hearing  in,  532 

of  smell  in,  532 

of  ta>te  in,  532 
etiol(^ry  of,  528 
fear  in,  534 
forms  of,  535 

gastro- intestinal  disorders  in,  532 
general  state  in,  534 
genital  disorders  in,  533 
headache  in,  530 
mental  disturbances  in,  533 
motor  disorders  of,  530 
nosophobias  in,  534 
photophobia  in,  532 
prognosis  of,  536 
secretory  disorders  in,  533 
sensory  disturbiinces  in,  530 
sleep  in,  534 
symptoms  of,  529 
tenderness  in,  531 
traumatic,  582 
visual  disturbances  in,  531 
Neuritis,  271 
adventitious,  271 
alcoholic,  308 
diatrnosis  of,  274 
etiology  of,  271 
leprous,  310 
migrans,  272 
morbid  anatomy  of,  271 
mnltiple,  296 

accommodation  in,  305 

alcoholic  form  of,  308 

course  of,  307 

diagnosis  of,  311 

of  the  toxic  cause  of,  312 

differential  diagnosis  of,  from 
teria,  312 
from  locomotor  ataxia,  311 
from  myelitis,  312 
from  poliomyelitis,  311 

electrical  changes  in,  301 

etiology  of,  296 

from  lead  poisoning,  308 

general  conditions  in,  305 

lesions  in  muscles  in,  298 
in  nerves  in,  297 
of  brain  in,  298 
of  spinal  cord  in,  298 

morbid  anatomy  of,  297 

motions  of  eyes  in,  304 

nutrition  in,  305 

prognosis  of,  312 

pupils  in,  304 

reflexes  in,  303 

special  forms  of,  307 

53 


hys- 


Neuritis,  multiple,  symptoms  of^  299 
mental,  305 
motor,  in,  299 
muscular,  299 
ocular,  304 
sensory,  303 
treatment  of,  313 
trophic  conditions  in,  305 
vision  in,  304 
of  brachial  plexus.  286 
causes  of,  286 
diagnosis  of,  2H7 
prognosis  of,  287 
symptoms  of,  286 
treatment  of,  287 
of  branches  of  trifiicial,  113 
optic.  100 

as  a  symptom,  183 
purenchymatous,  271 
prognasis  of,  274 
sciatic,  290 
causes  of,  291 
diagnosis  of,  293 
double,  293 

morbid  anatomy  of,  291 
symptoms  of,  291 
tender  points  in,  292 
treatment  of,  294 
symptoms  of.  272 
syphilitic,  452 
treatment  of,  274 
Neuroma  of  brain,  236 
Neuromata.  275 
aniputiition,  276 
amvelinic,  276 
celiular,  276 
diagnosis  of,  277 
dolon»sa,  276 
etiologj'  of,  276 
tibrillar,  276 
ganglion,  276 
multiple,  276 
myelinic,  276 
prognosis  of,  277 
symptoms  of,  277 
traumatic,  276 
treatment  of.  277 
Neuroretinitis,  100 
Neuroses,  456 
classification  of,  456 
fatigue,  521 

following  traumatism,  581 
infection,  490 
motor,  510 

ot-cnpation,  20,  521,  527 
Neurotal)es,  416 
Neurotic  heredity  as  a  factor  in  diagnosis, 

18 
Nightmare,  596 
Night- terrors,  596 

Ninth  nerve.     See  Olosmpharyngeal  nerve 
Nitrite  of  amyl  in  bronchial  asthma,  136 

in  tetanus,  492 
Nitroglycerin  in  migraine,  580 

in  sciatic  neuritis.  295 
Nocturnal  enuresis,  596 
epilei>sy,  571 
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Noddiug  spasm  in  hysteria,  557 

Normal  child,  development  of  the  faculties 

of,  795 
Nose,  anomalies  of,  627 
Nutrition,  ahnormal  variations  in,  37 
Nystagmus,  108 


Oblique  line,  163 

Obturator  nerve,  lesions  of,  288 

Occupation  neuroses,  20,  521,  527 

predisposing  to  nervous  disease,  20 
Ocular  muscle,  spasms  of,  108 

muscles,  action  of,  103 

nerves,  anatomical  considerations  of,  102 
diseases  of,  102 

palsies,  104 
causes  of,  107 
diagnosis  of,  104 
location  of  lesion  in,  106 
treatment  of,  109 
Olfactory  nerve,  diseases  of,  94 
Oligodactyly,  632 
Oligomelus,  632 
Oliguria  in  insanity,  674 
Operative  myxedema,  467 
Ophthalmoplegia  externa,  61 

interna,  61 

progressive,  146.    See  Polioencephalitis 
superior  chronica 
Ophthalmoscope,  importance  of,  to  neurol- 
ogist, 61 
Opisthognathism,  618 
Opisthotonos  in  cerebellar  disease,  179 
Opiuui-bromid  treatment  in  epilepsy,  722 
Opium  in  epileiwy,  576 

in  insanity,  689 

in  mania,  700 

in  melancholia,  710 

in  paralytic  dementia,  742 

m  I*arkinson's  disease,  519 

in  torticollis,  141 
Optic  nerve,  anatomy  of,  95 
atrophy  of,  101 
diseases  of,  95 
lesions  of,  95-100 

neuritis  as  a  symptom,  183 
in  tumors  of  lirain,  239 

thalami,  function  of,  17() 

thalamus,  lesions  of,  99,  176 

tract,  lesions  of,  96-100 
Orbits,  asymmetry  of,  621 
Orthognathism,  618 
Osteo-arthropathie  hypertrophiante  pneu- 

mi(iue,  463 
Osteo-arthropathy,  pulmonary   hvpertro- 

phic,  463 
Osteoma  of  brain,  236 
Othematoma,  673 
Oxaluria  in  insanity,  674 
Oxycephalus,  616 


Pachydermatous  cachexia,  465 
Pachymeningitis,  72 

cervicalis  hypertrophica,  261 

externa,  72 


Pachymeningitis,  externa  spinalis,  260 

hsemorrhagica,  72 

interna,  72 
course  of,  73 
diagnosis  of,  74 
etiology  of,  72 
pathological  anatomy  of,  72 
spinalis,  261 
symptoms  of,  73 
treiitment  of,  74 
Pain,  areas  of,  relation  to  visceral  disease, 
56 

as  a  cerebral  symptom,  184 

as  a  symptom,  55 

description  of,  by  patients,  60 

in  angina  pectoris,  138 

in  brain-disease,  60 

in  myelitis,  335 

iu  neuritis,  272 

in  sciatic  neuritis,  291 

in  spinal  tumors,  352 

iu  syphilitic  meningitis,  460 

in  tabes  dorsalis,  399 

maximal  points  of,  55 

sense,  testing  of,  49 
Palate,  asymmetriail,  622,  625 

cleft,  623 

deformities  of,  621 

dome-shaped,  622,  624 

flat  roofed,  622,  624 

gothic,  622,  623 

hip  roofed,  622,  625 

with  horseshoe  arch,  622,  623 
Palpebral  retlex,  32 
Palpitiition,  cardiac,  137 
Palsies,  combined,  of  nerves  of  arm,  2S5 

in  tabes  dorsalis,  399 

sleep.  598 
Palsy,  Bell's,  116 

scriveners',  522 

wasting,  371 
Panophthalmitis  in  leptomeningitis,  80 
Papilla,  optic,  diseases  of,  100 
Papillitis,  100 

in  tumor  of  brain,  239 
Papilloneuritis,  100 
Paradoxical  contraction,  36 
Parageusia,  65 
Para<?raphia,  67 
Paraldehyd  in  mania,  700 

in  mental  disease,  690 

in  senile  dementia,  728 
Paralyses  of  hysteria,  555 
Paralysis,    acute    ascending,    344.       See 
Landry^  8  paralysis 

agitans,  514.     See  Parkinson'* s  disease 

Pirown-S6quard,  cord -lesion  in,  51,  55 

bulbar,  asthenic,  153 

cerebral,  of  children,  245 

chnmic  nuclear  ocular,  146.     See  Poli(h 
encephalitis  superior  chronica 

diphtheric,  309 

facial,  116.     See  Facial  paralysis 

from  i)rain-abscess,  231 

from  cerebral  hemorrhage,  214 

from  conl-lesion,  323 

hypoglossal,  144 
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Pftralysis  in  anterior  poliomyelitis,  359 
in  cerebral  softening,  213,  214 
in  insanity,  672 
in  multiple  neuritis,  299 
in  myelitis,  336 
in  syphilitic  meningitis,  450 
in  tabes  dursalis,  399 
labio4;Ios8olaryngeaI,    148.      See  Polio- 

encephalitia  inferior  chronica 
Landry's,  344 

laryngeal  ,131.     See  Laryngeal  paralysis 
masticatory,  110 
multiple,  of  cranial  nerves,  145 
ocnlar,  104.     See  Ocular  jmlsy 
of  anterior  crural  nerve,  288 
of  auditory  nerve,  125 
of  circumflex  nerve,  280 
of  facial  nerve,  116 
of  median  nerve,  282 
of  mu8culos|)iral  nerve,  280 
of  obturator  nerve,  288 
of  phrenic  nerve,  278 
of  posterior  thomcic  nerve,  279 
of  sciatic  nerve,  289 
of  spinal  accessory  nerve,  142 
of  superior  gluteiil  nerve,  289 
of  suprascapular  nerve^  279 
of  tongue,  144 
pharyngeal,  130 
progressive   bulbar,  148.      See    Polio- 

encephalitis  inferior  chronica 
pseudobulbar,  153 
pseudohypertrophic,  386 
syphilitic  spinal,  451 
ulnar,  284 
Paralytic  chorea,  508 
dementia,  724,  730 

definition  of,  730 

diagnosis  of,  739 

diiferentiatiou  of,    from   alcoholism, 
739 
from  cerebrospinal  syphilis,  740 
from  multiple  sclerosis,  741 
from  neurasthenia,  739 

duration  and  prognosis  of,  738 

etiology  of,  730 

mental  symptoms  of,  733 

pathological  anatomy  of,  741 

physical  symptoms  of,  733 

prcMlromal  peritnl  of,  732 

symptomatology  of,  732 

terminal  perio<l  of,  738 

treatment  of,  742 
Paramimia,  67,  167 
Paramyoclonus,  511 

multiplex,  512 
Paramyotonia,  congenital,  520 
Paranoia,  609,  743 

course  and  prognosis  of,  766 
definition  of,  743 
eroticii,  747 
etiology  of,  744 
expansive  period  of,  747 
from  mania,  698 
hallucinatoria  acuta,  743 

chronica,  743 
inventoria,  747 


Paranoia,  morbid  anatomy  of,  766 
persecutory  period  of,  745 
prodromal  period  of,  744 
quern lans,  747 
reformatoria,  747 
religiosa,  747 

secondaria  melancholica,  708 
simplex  acuta,  743 

chronica,  743 
symptomatology  of,  744 
treiitment  of,  7(56 
varieties  of,  743 
Paraphasia,  166,  169 
Paraph  rasi a,  67 

Paraplegia,    28,     340.       See    Paraplegic 
state 
ataxic,  421 

syphilitic,  451 
from  hematomyelia,  332 
hereditary  spastic.  431.     See  Hereditary 

spastic  paraplegia 
in  myelitis,  340 
in  spinal  tumors,  352 
Paraplegic  gait,  342 
state,  attitude  in,  343 
etiology  of,  341 
gait  in,  342 
in  myelitis,  340 
prognosis  of,  343 
reflexes  in,  343 
symptoms  of,  341 
treatment  of,  344 
Parasyphilitic  diseases,  454 
acquired,  454 
hereditary,  455 
nervous  disease,  442 
Parenchymatous  neuritis,  271 
Paresthesia  in  multiple  neuritis,  303 

in  neuritis,  272 
Paresthesia,  51 
Parkinson's  disease,  514 
course  of,  518 
diagnosis  of,  518 
etiology  of,  514 
ment4\l  state  in,  518 
morbid  anatomy  of.  514 
muscular  rigidity  in,  515 
palsy  in,  518 

sensory  disturbances  in,  518 
symptoms  of,  515 
treatment  of,  519 
trembling  in,  516 
Past  illness,  investigation  of,  19 
Patellar  point,  292 

reflex,  34 
Patient,  antecedents  of,  18 

examination  of,  17-69 
Pavor  noctuinus,  596 
Pellagra,  4:J3 

Percussion  in  brain  disease,  184 
Peri -arteritis,  cerebral,  190 
Perineuritis,  271 
Periodical  mania,  697 
melancholia,  707 
swelling,  486 
Peripheral  nerves,  trophic  diseases  of,  38 
paralysis  in  insiinity,  672 
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Peruicious  aneraiaB,  lesions  of  spinal  cord 

from,  350 
Peroneal  nerve,  lesions  of,  289 
variety  of  idiopathic  muscular  atrophy, 
386 
Persecution,  delusion  of,  665 
Personal  history,  19 
Peterson's  calipers,  618,  619 
Petit  mal,  571 
Pharynjijeal  crises,  408 
paralvMiH,  130 
reflex,  33 
spasm,  130 
Phenacetin  in  acn>iuegalia,  463 

in  epilepsy,  576 
Phocoraelus,  632 
Phosphaturia  in  insiinity,  674 
Photophobia  as  a  symptom,  60 

in  leptomenipgitis,  80 
Phrenic  nerve,  lesions  of,  278 
Physical  examination,  23 

strain,  634 
Physiognomy  of  patient,  21 
Physiological  factors  in  etiology  of  insan- 
ity, 64^ 
Pia  mater,  670 

intliunmation  of,  76.   See  Leptamenin- 
gitis 
visceral,  70 
Pial  hemorrhage,  74 

space,  70 
Pilocarpi n  in  aural  vertigo,  129 

in  nervous  deafness,  126 
Plagiocephalus,  617 
Plantar  nerve,  external,  lesions  of,  290 
internal,  lesions  of,  290 
points,  292 
rellex,  'Mi 
Platicephalus,  616 

Plenr()th()t(mos  in  cerebellar  disease,  179 
Pneumococeus  in  leptomeningitis,  77 
Piieumo^^jistrie  nerve.     See  Vagna 
Polar  change,  45 

Polio-enceplialitis,  combined  forms  of,  154 
inferior  chronica,  148 
course  of,  152 
diagnosis  of,  152 
etiology  of,  149 
morbid  anatomy  of,  149 
symptoms  of,  149 
treatment  of,  154 
superior,  acute,  148 
superior  chronica,  146 
course  of,  147 
diagnosis  of,   148 
etiology  of,  146 
pathological  anatomy  of,  146 
symptoms  of,  146 
treatment  of,  148 
Poliomyelitis,  acute  anterior,  356 
course  of.  3(J1 
<leformity  in,  360 
diagnosis  of,  361 
etiology  of,  356 
forms  of,  361 
morl)id  anatomy  of,  356 
prognosis  of,  362 


Poliomyelitis,   acate  anterior,  symptoms 
of,  359 
treatment  of,  362 
chronic,  371 
Polydactyly,  632 
Polymtwtia,  632 

Polyneuritis,  29().     See  Neuritis ^  multiple 
Polyuria  in  insanity,  674 
Pons  Varolii,  function  of,  177 

symptoms  of  lesions  of,  177 
Popliteal  nerve,  external,  lesions  of,  289 
internal,  lesions  of,  290 
point,  292 
Posterior  columns  of  conl,  effect  of  lesions 
of,  327 
horn  of  cord ,  effect  of  lesions  of,  327 
roots  of  cortl,  effect  of  lesions  of,  327 
spinal  arteries,  322 
Posterolateral  sclerosis,  421.      See  Com' 

bined  sclerosis  of  cord 
Postplegic  movements,  30 
Precordial  anxiety,  658 

fright,  658 
Present  condition  of  patient,  23 
Pressure  sense,  testing  of,  49 
PrimUre  Verrlicktheit,  609 
Primary  dementia,  ()09,  724,  728 
Prodromes,  epileptic,  568 
Prognathism,  618 

Progressive   bulbar   paralysis,    148.     See 
Polio- encephalitis  inferior  chronica 
general   paralysis,   730.     See  Paralytic 

dementia 
locomotor  ataxia,  390.     See  Tabes  dor- 
sal is 
muscular  atrophy,  370 
idiopathic,  378 
course  of,  384 
etiology  of,  379 
morbitl  anatomy  of,  379 
prognosis  of,  387 
symptoms  of,  380 
treatment  of,  387 
varieties  of,  385 
spinal,  370 
c«>urse  of,  377 
diagnosis  of,  377 
differential  diagnosis  of,  377 
etiology  of,  371 
morbid  anatomy  of,  372 
pn)gnosis  of,  377 
symptoms  of,  1^3 
treatment  of,  378 
varieties  of,  376 
with  cord  lesions.     Same  as   Pro- 

gressivc  muscular  atrophy,  spinal 
without  cord   lesions.      Same    as 
Progrcssire  muscular  atrophy^  iodi- 
pnthic 
dystrophy,  378 
ophthalmoplegia.  146-  See  Polio- enceph- 
alitis superior  chronica 
spastic  atiixia,  421.  See  Combined  sclero- 
sis of  spinal  cord 
systematized  insanity,  743.     See  Para- 
noia 
Projectile  vomiting  as  a  symptom,  183 
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Propulsion,  516 

PsiUiiDionia.  230 

Psoudo-npnixia.  (Jfi4 

Pseudo-atiixia,  <i()4 

Psendoataxie  cerebelleuse,  425 

Pseudobnlhar  paralyse**,  153 

Pseudochorea,  ()()4 

PKendodementia.  ()60 

Pseudohypertrophic  paralysis,  386 

Pseudomenin;;itiSf  hysterical,  588 

Pseudoparaphrasia,  663 

Pseudoparesis,  syphilitic,  448 

Pseudotabes,  41() 

Psychic  degeuenition  of  epileptics,  717 
equivalent  of  epileptic  attack,  572 

Psychopathy,  603 

Psychosis,  603 

Psycliotherapy,  691 

Ptosis  as  a  symptom,  60 
sleep,  598 

Puberty  in  etiology  of  insanity,  642 

Puerperal  state  in  etiology  of  insanity, 
643 
tetanus,  491 

Pulmonary  branches  of  vagus,  affections 
of,  134 
hypertrophic  osteo-arthropathy,  463 

Pulse  in  leptomeningitis,  81 
in  polio- encephalitis  inferior  chronica, 

151 
in  spinal  leptomeningitis,  264 
in  tubercular  leptomeningitis,  90 

Pupil,  irregularities  of,  61 

Pupillary  reflex,  32 

Pupils,  condition  of,  in  leptomeningitis, 
80 
in  multiple  neuritis.  304 

Purulent  meningitis,  76.   See  Leptomenin- 
gitis 

Pyramidal  tracts,  effect  of  lesions  of,  327 


Qualitative  change,  45 
Quincke's  disease.  486 

lumbar  puncture  in  spinal  leptomenin- 
gitis, 205 
Qninin  in  aural  vertigo,  129 
in  chorea,  509 
in  multiple  neuritis,  314 

sclerosis,  442 
in  neuralgia,  590 


Rabies,  492 

Kaptus  melancholicus,  704,  705 

Raynaud's  disease,  484 

course  and  prognosis  of,  485 

diagnosis  of,  485 

etiology  of,  484 

symptoms  of,  484 

treatment  of,  485 
Reaction,  hemianopic  pupillary,  98 
of  degeneration.  45 

in  facial  paralysis,  118 

partial.  46 
Reciprocal  insanity,  644 
Rectus  clonus,  35 


Rectus  reflex,  35 
Recurrent  mania,  698 

melancholia,  707 
Red  cerebral  vsoftening,  211 
Reduced  motility,  27 
Referred  sensiition,  50 
Reflected  tone,  657 
Reflex,  abdominal,  34 

Achilles  tendon,  36 

anal,  86 

bulbocavernous,  407 

ciliary,  32 

cremasteric,  36 

disorders  in  insanity,  673 

epigastric,  34 

mandibular,  32 

pali>ebnil,  32 

patellar,  34 

pharyngeal,  33 

plantar,  36 

pupillary,  32 

rectus,  35 

sphincter,  36 

triceps,  33 

virile,  407 
Reflexes,  31 

in  anterior  poliomyelitis,  359 

in  lesions  of  spinal  cord,  325 

in  multiple  neuritis,  303 

in  myelitis,  337 

in  paraplegic  state,  343 

in  progressive  muscular  atrophy  with 
cord  lesions.  376 

in  spinal  tumors,  352 

in  talMis  dorsalis.  402 

of  the  upper  extremity,  33 
Refraction,  errors  of,  importance  of,  61 
Refusid  of  food,  management  of,  693 
Rei^eneration  of  a  divided  nerve,  270 
Regression,  law  of,  656 
Residence,  imiK>rtance  of,  20 
Respiration  in  leptomeningitis,  82 

in  tubercular  le])tomeningitis,  90 
Respiratory  organs,  examination  of,  24 
Rest  cure,  686 
Rest  in  multiple  neuritis,  314 

in  neuritis,  274 

in  sciatic  neuritis.  294 
Retina,  diseases  of,  100 
Retinitis,  100 
Retropulsion,  516 
Reversion,  612 

Rheumatism,  relation  of,  to  chorea,  500 
Right-handedness,  cause  of,  158 
Rigidity  in  tuliercnlar  leptomeningitis,  90 

muscular,  in  leptomeningitis,  70 
Rinne's  test,  63 

Robertson  pupillary  sign  in  tabes,  403 
Romberg,  sign  of,  397 

symptoms,  29 
Rumination,  140 


Sagittal  line,  163 

Salicylate  of  soda  in  auto-intoxication,  689 
Salicylates  in  anterior  poliomyelitis,  363 
in  facial  paralysis,  122 
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Salic-ylates  in  Liindry's  paralysis,  IM7 
Salol  iu  auto-intoxiiratioD,  689 

iD  epilepsy,  576,  723 

in  multiple  neuritis,  314 

iu  myelitis,  340 
Saltatory  chorea  iu  hysteria,  557 
Sarcoma  of  brain,  234 
Scanning  speech,  Qiy 
Scaphocephalus,  617 
Sciati(;  nerve,  great,  lesion  of,  289 

neuritis,  290.     See  Neuritis 

scoliosis,  292 
Sclerodactvlie,  482 
Scleroderma,  482 

etiology  of,  482 

symptoms  of,  483 

treatment  of,  484 
Scleroma  adultorum,  482 
Sclerose  en  plaques,  434 
Scleroses  of  spinal  conl,  combined,  421 
Sclerosis,  amyotrophic  lateral,  371 

disseminated,  434 

multiple  cerebrospinal,  434.     See  Mul- 
tiple cerebrospinal  sclerosis 

of  posterior  columns  of  cord,  390.     See 
Tabes  dorsalis 

of  spinal  cord  fYom  vegetable  intoxi- 
cants, 432 

posterolateral,  421.     See  Combined  scle- 
rosis 

sciatic,  292 
Scotch  douche,  688 
Scotoma,  central,  98 
Scotomata,  62 
Scriveners'  palsy,  522 
Secondary  dementia,  609,  724,  725.     See 

Dementia 
Secretory  disorders  in  insanity,  673 
Sedatives  in  leptcmieningitis,  84 
Senile  elioren,  512 

dementia,  724,  726.     See  Dementia 
Senility  in  etiology  of  insanity,  643 
Sensation,  disonlers  of,  in  insanity,  649 
intensity  of,  654 
qualitative,  649 
time  of,  654 

general  couHideration  of,  48 

referred,  50 

testing  and  examination  of,  48 
Sensibility,  hallucinations  of,  650 

illusions  of,  654 
Sensory  conditions,  48 

disonlers,  actions  indorsed  by,  669 
in  insanity,  672 

disturbances  from  brain-lesion,  182 

function,  anomalies  of.  633 

tone,  disorders  of,  654 
Seventh  cranial  nerve.     See  Facial  nerve 
Sex  in  etiology  of  insanity,  610 
Shaking  palsy,  514 

Shoulder,  center  for  movements  of,  160 
Sight,  affections  of,  in  tubercular  lepto- 
meningitis, 91 

examination  of,  60 

hallucinations  of,  650 
Sign  of  Romberg,  397 
Signal  symptom,  31, 181 


Simulo  in  epilepsy,  722 
Sinus  thrombosis,  220 
infective,  222 
cavernous,  223 
lateral,  224 
longitudinal,  225 
symptoms  of,  223 
treatment  of,  225 
marantic,  221 
diagnosis  of,  221 
prognosis  of,  222 
symptoms^of,  221 
Sinuses,  cerebral'  anatomy  of,  219 
Sixth  nerve,  anatomical  considerations  of, 
103 
effect  of  division  of,  104 
Skin,  anomalies  of,  633 

trophic  disturbances  of,  37 
Sleep,  conditions  favoring,  593 
disorders  of,  591 
drunkenness,  596 
imiM)rtance  of,  iu  diagnosis,  23 
palsies,  598 
palsy,  280 

physical  features  of,  591 
ptosis,  598 

requirements  for,  592 
Sleeping  sickness,  598 
Smell,  examination  of,  64 
hallucinations  of,  650 
illusions  of,  654 
loss  of,  94 
Sodium  iodid  in  cerebrospinal  syphilis, 

452 
Softening,    cerebral,   210.      See   Cerebral 
softening 
of  brain,  210 
Somnambulism,  595 
Somnolentia,  596 
Sounds,  subjective,  63 
Space  sense,  disturbance  of,  64 
Spasm,  clonic,  30 
facial,  116 

from  cord-lesi(ms,  323 
hypoglossal,  143 
hysterical  rhythmical,  557 
laryngeal,  133 
lingual,  143 
masticatory,  110 
occupation,  521 
of  ocular  muscle,  108 
of  spinal  acccss4)ry  nerve,  149 
pharyngeal,  130 
toni("',  30 
Spasmodic^    asthma,    134.       See   Asthma^ 
bronchial 
tabes,  421 
torticollis,  140 
wrvnei'k.  140 
Spjismogenic  point  or  zone,  546 
Sptisms,  30 
Spastic  paraplegia,  hereditarj',  431.     See 

Hereditary  spastic  paraplegia 
Special  senses,  examination  of,  60 
Speech,  anomalies  of,  634 
center  for,  160 
centers  for,  164 
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speech,  examination  of,  65 
Sphincter  reflex,  36 
Spina  bifida,  354 
diagnosis  of,  355 
etiology  of,  355 
occulta,  354 
prognosis  of,  355 
symptoms  of,  355 
treatment  of,  355 
Spinal  accessory  nerve,   anatomical  con- 
siderations of,  140 
paralysis  of,  142 
spasm  of,  140 
arteries,  anterior,  318 

IHisterior,  322 
cord,  anatomical  considerations  of,  316 
circulation  in,  318 
combined  scleroses  of,  421 
glioma  of,  351 
hemorrhage  into,  330 
indiscriminate  lesions  of,  330 
lesions  of,  Ironi  pernicious  anemias, 
350 
of  gray  matter  of,  356 
of,  in  tabes  dorsal  is,  394 
of,  localization  of,  vertical,  323 
of,  location  of  anesthesia  in,  51 
of,  motor  symptoms  of,  323 
of  one  lateral  half  of,  effects  of,  51, 

55 
of,  reflexes  in,  325 
of,  sensory  symptoms  of,  325 
of,  trophic  conditions  in,  326 
of,  vasomotor  disturbance  in,  326 
of,  vertical  localization  of,  323 
of,  visceral  symptoms  in,  326 
of  white  matter  of,  389 
Io(*alization  in,  316 
relation  of  lesions  of,  to  diseases  of, 
328 
of,  to  body  surface,  317 
of,  to  vertebrae.  317 
segments,  relation  of  anesthesia  to,  51 

of,  to  cutaneous  areas,  54,  57 
symptoms,  functions  of,  324 
syphilis  of,  450.     See  Syphilis^  spinal 
thrombotic  softening  of.  333 
transverse  sections  of,  319 
traumatic  lesions  of  substance  of, 

330 
tumors  of,  350 
douche,  687 
leptomeningitis,  acute,  262 

chronic,  266 
meningeal  hemorrhage.  266 
meninges,  tumors  of,  350 
meningitis,  260 
nerves,  division  of,  269 

histological  changes  in,  269 
muscular  symptoms  of,  270 
symptoms  of,  269 
treatment  of,  270 
injuries  and  diseases  of,  268 
lesions  of,  in  tabes  dorsalis,  392 
special  lesions  of,  278 
pachymeningitis,  260 
stretching  in  family  ataxia,  431 


Spinal  stretching  in  tabes  dorsal  is,  418 

symptoms  in  tubercular  leptomeningi- 
tis, 92 

syphilis,  450.     See  Syphilis^  spinal 

tumors,  350 
course  of,  352 
diagnosis  of,  '35^ 
location  of,  353 
morbid  anatomy  of,  351 
prognosis  of,  353 
reflexes  in,  352 
symptoms  of,  352 
treatment  of,  353 
Spine,  concussion  of,  581 
Sporadic  cretinism,  467 
Spurious  ankle-clonus,  36 
Squamosal  point,  163 
Squint,  importance  of,  61 
St.  Vitus'  dance,  499 
Stahl  ear,  No.  1,  628,  629 

No.  2,  629 
Stammering,  66 
Static  ataxia,  29 
Status  epilepticus,  571 
Steeple-shaped  skull,  616 
Stereotyped  movements,  663,  670 
Sthenic  loss  in  cerebellar  disease,  179 
Stigmata  hereditatis,  612 

of  degeneracy  in  nervous  disease,  21 

of  degeneration  in  insanity,  612 
Stimulants  in  leptomeningitis,  85 
*' Stoppage,  "300 
Storm  center,  181 
Strain,  physical  and  mental,  in  etiology 

of  insanity,  634 
Stream  of  thought,  actions  induced  by 

disorders  of,  670 
Streptococcus  in  leptomeningitis,  77 
"Stroke,"  apoplectic,  198 
Strophanthus  in  exophthalmic  goiter,  481 
Struma  exoph  thai  mica,  472 
Strychnin  in  anterior  poliomyelitis,  363 

in  brain-tumor,  245 

in  bronchial  asthma,  135 

in  cerebral  hemorrhage,  208 

in  cerebral  softening,  218 

in  chorea,  509 

in  exophthalmic  goiter,  481 

in  nervous  deafness,  126 

in  neuralgia,  590 

in  neurasthenia,  537 

in  neuritis,  275 

in  polio-encephalitis  superior  chronica, 
148 
Stupiditas,  728 
Stupor,  663 
Stuttering,  66 
Sul  phonal  in  chorea,  509 

in  mania.  700 
Syllable  stumbling,  66 
Symelus,  632 

Symmetrical  lipomatosis,  488 
Svmpathetic  nerve,  effect  of  division  of, 

'104 
Symptom,  extension.  181 

group  of  Weber,  107 

invasion,  181 
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Symptom,  Romberg,  29 

signal,  31,  181 
Symptomatic  disorders,  586 
Symptoms  at  a  distance,  184 
diffused,  182 
localized,  182 
Syndactyly,  (>32 
Syndrome,  Weber's,  177 
Synergy,  28 
Syphilis,  cerebral,  4 14 
arterial  form  of,  447 
diagnosis  of,  44H 
general  symptoms  of,  445 
gummatous  form  of,  448 
meningeal  form  of,  446 
mental  symptoms  of,  448 
prognosis  of,  449 
special  symptoms  of.  446 
treatment  of,  441),  452 
hereditary  cerebrospinal,  452 
in  etiology  of  insanity,  6.*}8 
inherited,  predisposing  to  nervous  dis- 
ease, 18 
of  cranial  nerves,  445 
of  nervous  system,  442 

acquired,  443 
spinal,  diagnosis  of,  452 
prognosis  of,  452 
treatment  of,  452 
Syphilitic  ataxic  paraplegia,  451 
cerebral  arteritis,  444 

meningitis,  444 
cerebritis,  444 
meningomyelitis.  450 
mental  disease,  418 
myelitis,  451 
neuritis,  452 
pseudoparesis,  448 
softening  of  cord,  451 
spinal  meningitis,  450 

paralysis,  451 
tumors  of  brain,  236 
Syphilophobia,  448 
Syringomyelia,  !>(U 
anesthesia  in,  'MM 
arthropathies  in,  368 
atroi)]iy  in,  'M\f< 
clinical  forms  of,  369 
course  of,  369 
diagnosis  of,  370 
etiology  of,  364 
morbid  anatomy  of,  365 
Mor van's  type  of.  369 
motor  disturbanees  in,  368 
prognosis  of,  370 
sensory  disturbances  in,  366 
symptoms  of,  3H6 
treatment  of,  370 
trophic  features  of.  368 
unusual  symptoms  of,  369 
vasomotor  symptoms  of,  369 
Syringomyelic  dissociation,  367 
Subdural  space,  70 
Subjective  sounds,  hearing  of,  63 
Suicidal  tendencies,  management  of,  692 
Snlphonal  in  insanity,  ()9(> 
Suprascapular  nerve,  lesions  of,  279 


Tabks,  combined,  421 
dorsidis,  390 

amyotrophia  in,  413 

analgesia  in,  400 

at^ixia  in,  397 

auditory  symptoms  in,  404 

bones  in,  410 

cerebral  disturbances  in,  413 

constipation  in,  406 

course  of,  415 

cramps  in,  400 

crises  in,  405 

diagnosis  of,  416 

diarrhea  in,  406 

differential  diagnosis  of,  416 

disorders  of  generative  function  in, 
407 
of  intestines  in,  406 
of  nutrition  in,  409 
of  osseous  system  in,  409 
of  respiratory  apparatus  in,  408 
of  skin  in,  412 
of  stoniiich  in,  405 
of  urinary  apparatus  in,  406 
of  vaacular  apparatus  in,  408 

disturbance  of  reflexes  in,  402 

etiology  of,  390 

gastric  crises  in,  405 

girdle  sensation  in,  400 

glycosuria  in,  407 

herpes  zoster  in,  412 

hyperalgesia  in,  401 

impotence  in,  407 

involuntary  movements  in,  398 

laryngeal  crises  in,  408 
stroke  in,  408 

lightning  pains  in,  399 

morbid  anatomy  of,  392 

motor  disturbances  in,  396 

muscular  atrophies  in,  413 

nephritic  crises  in    407 

optic  nerve  in,  403 

pains  in,  399 

palsies  in,  .399 

perlbratiiig  ulcer  in,  412 

pharyngeal  cris<»s  in,  408 

prognosis  of,  417 

ptosis  in,  403 

])Upils  in,  403 

rarefying  osteitis  in, 410 

Robertson's  sign  in,  403 

Romberg's  sign  in.  397 

sensory  disturbances  in,  399 

spontaneous  fractures  in,  409 

.sr]uint  in,  403 

8ymf)tonjs  of,  396 
tabulation  of,  414 

tabetic  arthropathy  in,  410 

treatment  of,  417 

trophic  cutaneous  disorders  in,  412 
disorders  in,  409 

valvular  disease  in,  408 

varieties  of,  415 

visceral  disorders  in,  405 

visual  disturbances  in,  402 

vomiting  in,  405 

Westphal's  sign  in,  402 
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Tal)e8,  spasmodic,  421 
Tabetic  arthropathy,  410 

crises,  405 

cairass,  405 

fractares,  409 

joint,  411 
Taehe  c6r6brale  in  leptomeningitis,  80 

in  tabercular  leptomeningitis,  91 
Tachycardia,  136 
Tactile  sense,  49 
testing  of,  49 
Taste,  center  for,  162 

electrical  testing  of,  47 

examination  of,  64 

hallucinations  of,  650 

illusions  of,  654 

in  facial  paralysis,  119 

loss  of,  64 

perversions  of,  65 

sQbjective  sensations  of,  65 
Teeth,  anomalies  of,  626 
Temperature  changes  in  insanity,  675 

examination  of,  24 

in  anterior  poliomyelitis,  359 

in  cerebral  hemorrhage,  199 

in  leptomeningitis,  81 

in  spinal  leptomeningitis,  264 

in  tubercular  leptomeningitis,  90 

localized  elevation  of,  as  a  symptom  in 
brain  disease,  184 
Tenderness  as  a  symptom,  55 

as  a  symptom  of  brain  disease,  184 

in  leptomeningitis,  80 

in  multiple  neuritis,  304 

in  s(!iatic  neuritis,  291 
Tender  points  in  sciatic  neuritis,  292 

of  Valleix,  587 
Tendon-reflexes  in  leptomeningitis,  82 

in  tubercular  leptomeningitis,  90 
Tendons,  trophic  disonlers  of,  38 
Teratoma  of  brain,  236 
Terminal  dementia,  609 
Tetanella,  495.     See  Tetany 
Tetanus,  490 

cathodal  closing,  43 

cephalic,  491 

diagnosis  of,  491 

etiology  of,  490 

head,  491 

hydrophobicus,  491 

morbid  anatomy  of,  490 

neonatorum,  491 

prognosis  of,  491 

pnerpemi,  491 

symptoms  of,  490 

treiitment  of,  492 

varieties  of,  491 
Tetany,  4a5 

course  of,  497 

diagnosis  of,  498 

etiology  of,  495 

prognosis  of,  498 

symptoms  of,  496 

treatment  of,  498 
Thermic  sense,  testing  of,  50 
Thermo-analiresia.  50 
Thermo-anesthesia,  50 


Third  nerve,  affection  of,  in  leptomenin- 
gitis, 80 
anatomical  considerations  of,  103 
effect  of  division  of,  104 
Thomsen*s  disease,  519 
diagnosis  of,  521 
etiology  of,  519 
morbid  anatomy  ef,  519 
symptoms  of,  519 
treatment  of,  521 
Thoracic  nerve,  posterior  lesions  of,  279 
Thought-inhibition.  663 
Thrombosis  a  cause  of  cerebral  softening, 
210-218 
of  arteries  of  spinal  cord,  333 
of  sinus,  220.     See  Simm  thrombosis 
Thronil)otic  softening  of  spinal  cord,  333 
Thyroidin,  472 
Thyroid  treament,  471 
Tic,  583 

douloureux,  30,  584 
etiology  of,  584 
treatment  of,  585 
Tics.  583 

Tinnitus,  124.  126 
Toes,  center  for  movements  of,  160 
Tongue,  anomalies  of,  626 
motor  center  for,  158 
paralysis  of.  144 
Tonic  convulsions,  31 

excess  in  cerebellar  disease,  179 
spasm,  30 
Topical  symptoms  in  brain  disease,  183 
Torticollis,  mental,  141,  584 

spasmodic,  140 
Torus  palatinus,  622,  626 
Toxic  inrtuences  in  etiology  of  insanity, 

635 
Trance,  hysterical,  554 
Transitory  mania,  697 
Transverse  mvelitis,  334 
Traumatic  neuromata,  276 

neuroses,  581 
Tremor,  fibrillary,  29 
handwriting  in,  30 
im|X)rtance  of,  29 
intention,  29 
testing  for,  29 
volitional,  29 
Tremors,  29 
Trephining  in  cerebral  hemorrhage,  208 

in  leptomeningitis,  86 
Triceps  reflex,  33 

Trifacial  nerve,  anatomical  considerations, 
of,  109 
cortical  diseases  of,  110 
disease  of  branches  of,  113 
diseases  of,  109 
nuclear  disease  of.  111 
nenndgia,  589 
neuritis,  113 

peripheral  intracranial  afl*ections  of.  111 
Trigeminus.     See  Trifacial  nerve 
Trigonocephalus,  617 
Trinitrin  in  angina  pectoris,  139 

in  Raynaud's  disease,  485 
Trional  in  chorea,  509 
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Trional  in  epilepsy,  576 
in  insanity,  690 
in  mania,  700 
in  neurasthenia,  538 
Trismus,  490 
Trochanteric  point,  292 
Trophic  conditions,  37 

disorders  in  insanity,  673 
Trophoneuroses,  457 
Trousseau's  sijjn  of  tetany,  497 
Trunk,  center  for  movements  of,  160 

nerves  of,  lesions  of,  288 
Tubercle  of  brain,  234 
Tubercular  leptomeningitis,  88.     See  Lep- 
tomeningiiia 
meningitis,   88.       See  Leptomeningitis^ 
tubercular 
Tuberculosis  in  etiology  of  insanity,  639 
Tumor  of  brain,  course  of,  240 
Tumors  of  brain,  233 
diagnosis  of,  241 
etiology  of,  233 
pathological  anatomy  of,  234 
prognosis  of,  243 
symptoms  of,  237 
syphilitic,  236 
treatment  of,  243 
of  nerves,  275.    See  also  Neuromata 
of  spinal  cord,  350 
meninges,  350 
Tuning-fork  in  testing  hearing,  63 
Turkish  baths  in  multiple  neuritis,  315 
Twelfth  cranial  nerve.     See  Hypogloaaal 

nerve 
Typhoid  bacillus  in  leptomeningitis,  77 


Ulnar  nerve,  lesions  of,  283 
Unorieiitation,  6(n 
Unsyni  metrical  hypertrophies,  489 
UpiR»r  extremity,  center  for  motions  of,  159 
Urine,  condition  of,  25 

in  insanity,  674 

in  leptomeningitis,  82 
Urticaria,  giant,  4H() 

in  leptomeningitis,  81 


Vagus,  anatomical  considerations  of,  129 

cardiac  branches  of,  136 

diseases  of,  130 

gastric  branches  of,  139 

laryngeal  branches  of,  l.'JO 

pharyngeal  branches  of,  130 

pulmonary  branches  of,  134 
Valerian  in  mycM'lonia,  513 
Valleix,  tender  points  of,  587 
Viiscular  disorders  in  insjinity,  676 
Veins,  cerebral,  anatomy  of,  219 
Venereal  history,  import^mce  of,  in  diag- 
nosis of  nervous  disease,  19 
Venesection  in  cerebral  hemorrhage,  208 
Veratrum  in  cerebral  hemorrhage,  208 

viride  in  hematomvelia,  333 
Veri)igeration,  664,  695 
VerrUcktheit,  603 


Vertebral  segments,  relation  of  maximal 

points  of  pain  to,  57 
Vertical  localization  of  a  cord-lesion,  323 

point,  163 
Vertigo  as  a  symptom,  182 

aural,  126.     See  Aural  vertigo 

in  cerebellar  disease,  179 

in  disease  of  labyrinth,  63 

in  tumor  of  brain,  2Ii9 
Vestibular  nerve,  irritation  of,  126 
Violence  in  insane,  management  of,  693 
Virile  reflex,  407 

Visceral  disease,  relation  of  areaa  of  pain 
to,  56 

pia,  70 
Vision,  center  for,  161 

electrical  testing  of,  47 

illusions  of,  653 

in  multiple  neuritis,  304 

testing  of,  61 
Visual  aphasia,  170 

field,  61 
in  nervous  diseases,  62 
testing  of,  62 

tract,  96 
Volitional  tremor,  29 
Vomiting  as  a  cerebral  symptom,  183 

in  leptomeningitis,  79 

in  lesions  of  spinal  cord,  326 

in  tabes  dorsalis,  405 

in  tubercular  leptomeningitis,  99 

in  tumor  of  brain,  239 

projectile,  as  a  symptom,  183 


Wahnsinn,  603 
Wasting  palsy,  371 

Weakness,  muscular,  in  leptomeningitis, 
80 
of  judgment,  668 
W^eber,  symptom  group  of,  107 

svucfiome,  177 
Welwr's  test,  405 

Wernicke's    hemianopic    pupillary  reac- 
tion, 98 
sign,  32 
Westphal's  sign,  402 
Wlnsky  in  angina  pectoris,  139 
White  cerebral  softening,  211 

matter  of  cord,  lesions  of,  389 
Wildermuth's  Aztec  ear,  629 

ear,  e>29,  631 
Wonl- blindness,  explanation  of  production 
of,  98 
lesion  causing,  161 
Word  centers,  164 
Word-deafness,  125,  168 

lesion  causing,  162 
Word  memories,  164 
stiibility  of,  166 
storage  of,  165 
Wormian  bones,  significance  of,  619 
Wrist,  center  for  movements  of,  160 
Wrist-clonus,  34 
Writer's  cramp,  522 
course  of,  5*26 
diagnosis  of,  526 
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Writer's  cramp,  etiology  of,  522 
motor  disonlers  of,  523 
pathology  of,  522 
prognosis  of,  526 
sensory  disorders  in,  526 
symptoms  of,  523 


Writer's  cramp,  treatment  of,  527 
Written  speech,  perception  of,  67 
Wryneck,  spasmodic,  140 


Yellow  cerebral  softening.  211 
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secured  in  the  English  edition  as  in  the  originals,  the  translations  being 
edited  by  the  leadingr  American  specialists  in  the  different  subjects. 
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Bangs,  M.  D.,  Professor  of  Genito- Urinary  Surgery,  University  and 
Bellevue  Hospital  Medical  College,  New  York  ;  and  W.  A.  Hard- 
AWAY,  M.  D.,  Professor  of  Diseases  of  the  Skin,  Missouri  Medical 
College.  Imperial  octavo  volume  of  1229  pages,  with  300  engravings 
and  20  full-page  colored  plates.  Cloth,  $7.00  net;  Sheep  or  Half 
Morocco,  $8.00  net.     So/a^  by  Subscription. 

"  This  volume  is  one  of  the  best  yet  issued  of  the  publisher's  series  of  *  American  Text- 
Books.'  The  list  of  contributors  represents  an  extraordinary  array  of  talent  and  extended 
experience.^  The  book  will  easily  take  the  place  in  comprehensiveness  and  value  of  the 
half  dozen  or  more  costly  works  on  these  subjects  which  have  heretofore  been  necessary  to 
a  well-equipped  library." — Ne^v  York  Polyclinic. 

AN  AMERICAN  TEXT-BOOK  OF  GYNECOLOGY,  MEDICAL  AND 
SURGICAL.    Second  Edition,  Revised. 

By  10  of  the  Leading  Gynecologists  of  America.  Edited  by  J.  M. 
Baldy,  M.  D.,  Professor  of  Gynecology  in  the  Philadelphia  Polyclinic, 
etc.  Handsome  imperial  octavo  volume  of  718  pages,  with  341  illus- 
trations in  the  text,  and  38  colored  and  half-tone  plates.  Cloth,  $6.00 
net ;  Sheep  or  Half  Morocco,  $7.00  net.     Sold  by  Subscription, 

'*  It  is  practical  from  beginning  to  end.  Its  descriptions  of  conditions,  its  recommen- 
datlons  for  treatment,  and  above  all  the  necessary  technique  of  different  operations,  are 
clearly  and  admirably  presented.  .  .  .  It  is  well  up  to  the  most  advanced  views  of  the 
day,  and  embodies  all  the  essential  points  of  advanced  American  gynecology.  It  is  destined 
to  make  and  hold  a  place  in  gynecological  literature  which  will  be  peculiarly  its  own.'*— 
Medical  Record^  New  York. 

AN  AMERICAN  TEXT-BOOK  OP  LEGAL  MEDICINE  AND  TOXI- 
COLOGY. 

Edited  by  Frederick  Peterson,  M.D.,  Clinical  Professor  of  Mental 
Diseases  in  the  Woman's  Medical  College,  New  York  ;  Chief  of  Clinic, 
Nervous  Department,  College  of  Physicians  and  Surgeons,  New  York ; 
and  Walter  S.  Haines,  M.D.,  Professor  of  Chemistry,  Pharmacy, 
and  Toxicology  in  Rush  Medical  College,  Chicago.    In  Preparation, 

AN  AMERICAN  TEXT-BOOK  OF  OBSTETRICS. 

By  15  Eminent  American  Obstetricians.  Edited  by  Richard  C.  Nor- 
ris,  M.D.;  Art  Editor,  Robert  L.  Dickinson,  M.D.  One  handsome 
iuiperial  octavo  volume  of  1014  pages,  with  nearly  900  beautiful  colored 
and  half-tone  illustrations.  Cloth,  $7.00  net;  Sheep  or  Half  Morocco, 
$8.00  net.     Sold  by  Subscription. 

**  Permit  me  to  say  that  your  American  Text- Book  of  Obstetrics  is  the  most  magnificent 
medical  work  that  I  have  ever  seen.  I  congratulate  you  and  thank  you  for  this  superb  work, 
which  alone  is  sufficient  to  place  you  first  in  the  ranks  of  medical  publishers." — Alexander 
J.  C.  Skenk,  Pro/cisor  of  Gynecology  in  the  Lonjr  Island  Collea^e  Hospital^  BrooklyHy  N.  V. 

••  This  is  the  most  sumptuously  illustrated  work  on  midwifery  that  has  yet  appeared.  Iq 
the  number,  the  excellence,  and  the  beauty  of  production  of  the  illustrations  it  far  surpasses 
every  other  book  upon  the  subject.  This  feature  alone  makes  it  a  work  which  no  medical 
library  should  omit  to  purchase." — British  Medical  Journal. 

•*  Afi  an  authority,  as  a  book  of  reference,  as  a  *  working  book  '  for  the  student  or  prac- 
titioner, we  commend  it  because  we  believe  there  is  no  better." — American  Journal  of  the 
Medical  Sciences. 
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AN  AMERICAN  TEXT-BOOK  OF  PATHOLOGY. 

Edited  by  Ludvig  Hektoen,  M.  D.  .  Professor  of  General  Pathology 
and  of  Morbid  Anatomy  in  the  University  of  Pennsylvania;  and 
David  Riesman,  M.  D.,  Demonstrator  of  Pathological  Histology  in 
the  University  of  Pennsylvania,     In  preparation. 

AN  AMERICAN  TEXT-BOOK  OF  PHYSIOLOGY* 

By  lo  of  the  Leading  Physiologists  of  America.  Edited  by  William 
H.  Howell,  Ph.D.,  M.D.,  Professor  of  Physiology  in  the  Johns  Hop- 
kins University,  Baltimore,  Md.  One  handsome  imperial  octavo 
volume  of  1052  pages.  Illustrated.  Cloth,  J6.00  net;  Sheep  or  Half 
Morocco,  J 7. 00  net.     Sold  by  Subscription, 

"  We  can  commend  it  most  heartily,  not  only  to  all  students  of  ph3rsiology,  but  to  every 
physician  and  patholc^ist,  as  a  valuable  and  comprehensive  work  of  reference,  written  by 
men  who  are  of  eminent  authority  in  their  own  special  subjects." — London  Lancet, 

**  To  the  practitioner  of  medicine  and  to  the  advanced  student  this  volume  constitutes, 
we  believe,  the  best  exposition  of  the  present  status  of  the  science  of  physiology  in  the 
English  language." — American  Journal  of  the  Medical  Sciences, 

AN  AMERICAN  TEXT-BOOK  OF  SURGERY.    Third  Edition. 

By  II  Eminent  Professors  of  Surgery.  Edited  by  William  W.  Keen, 
M.D.,  LL.D.,  and  J.  William  White,  M.D.,  Ph.D.  Handsome  im- 
perial octavo  volume  of  1230  pages,  with  496  wood-cuts  in  the  text, 
and  37  colored  and  half-tone  plates.  Thoroughly  revised  and  enlarged, 
with  a  section  devoted  to  **  The  Use  of  the  Rontgen  Rays  in  Surger}'.** 
Cloth,  $7.00  net ;  Sheep  or  Half  Morocco,  {8.00  net. 

«•  Personally,  I  should  not  mind  it  being  called  THE  Text- Book  (instead  of  A  Text- 
Book)  ,  for  I  know  of  no  single  volume  which  contains  so  readable  and  complete  an  account 
of  the  science  and  art  of  Surgery  as  this  does." — Edmund  Owen,  F.R.C.S.,  Member  of 
the  Board  of  Examiners  of  the  Royal  College  of  Surgeons  ^  England, 

"  If  this  text-book  is  a  fair  reflex  of  the  present  position  of  American  surgery,  we  must 
admit  it  is  of  a  veiy  high  order  of  merit,  and  that  English  surgeons  will  have  to  look  very 
carefully  to  their  laurels  if  they  are  to  preserve  a  position  in  the  van  of  surgical  practice.  "^- 
London  Lancet, 

AN  AMERICAN  TEXT-BOOK  OF  THE  THEORY  AND  PRACTICE 
OP  MEDICINE. 

By  12  Distinguished  American  Practitioners.  Edited  by  William 
Pepper,  M.D.,  LL.D.,  Professor  of  the  Theory  and  Practice  of  Medi- 
cine and  of  Clinical  Medicine  in  the  University  of  Pennsylvania.  Two 
handsome  imperial  octavo  volumes  of  about  1000  pages  each.  Illus- 
trated. Prices  per  volume :  Cloth,  $5.00  net ;  Sheep  or  Half  Morocco, 
J6.00  net.     Sold  by  Subscription, 

'*  I  am  quite  sure  it  will  commend  itself  both  to  practitioners  and  students  of  medicine, 
and  become  one  of  our  most  popular  text-books.'' — Alfred  Loomis,  M.D.,  LL.D.,  Pro- 
fessor  of  Pathology  and  Practice  of  Medicine^  University  of  the  City  of  New  York, 

**  We  reviewed  the  first  volume  of  this  work,  and  said  :  '  It  is  undoubtedly  one  of  the 
best  text-books  on  the  practice  of  medicine  which  we  possess.'  A  consideration  of  the 
second  and  last  volume  leads  us  to  modify  that  verdict  and  to  say  that  the  completed  work 
is  in  our  opinion  the  best  of  its  kind  it  has  ever  been  our  fortune  to  see." — New  York  MediceU 
Journal. 
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AN  AMERICAN  YBAR-BOOK  OP  MEDICINE  AND  SURGERY. 

A  Yearly  Digest  of  Scientific  Progress  and  Authoritative  Opinion  in  all 
branches  of  Medicine  and  Surgery,  drawn  from  journals,  monographs, 
and  text-books  of  the  leading  American  and  Foreign  authors  and 
investigators.  Arranged  with  critical  editorial  comments,  by  eminent 
American  specialists,  under  the  general  editorial  charge  of  George  M. 
Gould,  M.D.  Volumes  for  1896,  '97,  '98,  and  '99.  One  imperial 
octavo  volume  of  about  1200  pages.  Cloth,  $6.50  net ;  Half  Morocco, 
117.50  net.  Year-Book  of  1900  in  two  volumes — Vol.  I.,  including 
General  Medicine;  Vol.  II.,  General  Surgery,  Prices  per  volume: 
Cloth,  $3.00  net;  Half  Morocco,  ;f3.75  net.     Sold  by  Subscription. 

"  It  is  difficult  to  know  which  to  admire  most — the  research  and  industry  of  the  distin- 
guished band  of  experts  whom  Dr.  Gould  has  enlisted  in  the  service  of  the  Year-Book,  or  the 
wealth  and  abundance  of  the  contributions  to  every  department  of  science  that  have  been 
deemed  worthy  of  analysis.  .  .  .  It  is  much  more  than  a  mere  compilation  of  abstracts,  for, 
as  each  section  is  entrusted  to  experienced  and  able  contributors,  the  reader  has  the  advant- 
age of  certain  critical  commentaries  and  expositions  .  .  .  proceeding  from  writers  fully 
qualified  to  perform  these  tasks.  ...  It  is  emphatically  a  lxx>k  which  should  find  a  place  in 
every  medical  library,  and  is  in  several  respects  more  nseful  than  the  famous  '  Jahrbttcher ' 
of  Germany." — London  Lancet. 

ABBOTT  ON  TRANSMISSIBLE  DISEASES. 

The  Hygiene  of  Transmissible  Diseases;  their  Causation, 
Modes  of  Dissemination,  and  Methods  of  Prevention.     By  A. 

C.  Abbott,  M.D.,  Professor  of  Hygiene  and  Bacteriology,  University 
of  Pennsylvania ;  Director  of  the  laboratory  of  Hygiene.  Octavo 
volume  of  311  pages,  containing  a  number  of  charts  and  maps,  and 
numerous  illustrations.     Cloth,  $2.00  net. 

THE  AMERICAN  POCKET  MEDICAL  DICTIONARY. 

[See  Dorland^s  Pocket  Dictionary,  page  12.] 

ANDERS'  PRACTICE  OP  MEDICINE.     Third  Revised  Edition. 

A  Text-Book  of  the  Practice  of  Medicine.  By  James  M.  Anders, 
M.D.,  Ph.D.,  LL.D.,  Professor  of  the  Practice  of  Medicine  and  of 
Clinical  Medicine,  Medico-Chirurgical  College,  Philadelphia.  In  one 
handsome  octavo  volume  of  1292  pages,  fully  illustrated.  Cloth, 
J5.50  net;  Sheep  or  Half  Morocco,  ;S6.5o  net. 

**  It  is  an  excellent  book, — concise,  comprehensive,  thorough,  and  up  to  date.  It  is  a 
credit  to  you  ;  but,  more  than  that,  it  is  a  credit  to  the  profession  of  Philadelphia — to  us." 
James  C.  Wilson,  Professor  0/  the  Practice  of  Medicine  and  Clinical  Medicine ^  Jefferson 
Medical  College,  Philadelphia. 

ASHTON'S  OBSTETRICS.     Fourth  Edition,  Revised. 

Essentials  of  Obstetrics.  By  W.  Easterly  Ashton,  M.D.,  Pro* 
fessor  of  Gynecology  in  the  Medico-Chirurgical  College,  Philadelphia. 
Crown  octavo,  252  pages;  75  illustrations.  Cloth,  Ji. 00;  interleaved 
for  notes,  $1.25. 

[See  Saunders*  Question- Compends,  page  23.] 

*«  Embodies  the  whole  subject  in  a  nut-shell.  We  cordially  recommend  it  to  our  read- 
ers.'*— Chicago  Medical  Times. 
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BALL'S  BACTERIOLOGY.    Third  Edition,  Revised. 

Essentials  of  Bacteriology ;  a  Concise  and  Systematic  Introduction 
to  the  Study  of  Micro-organisms.  By  M.  V.  Ball,  M.D.,  Bacteriol- 
ogist to  St.  Agnes'  Hospital,  Philadelphia,  etc.  Crown  octavo,  218 
pages;  82  illustrations,  some  in  colors,  and  5  plates.  Cloth,  |i.oo; 
interleaved  for  notes,  II1.25. 

[See  Saunders^  Question- Compendsy  page  23.] 

"  The  student  or  practitioner  can  readily  obtain  a  knowledge  of  the  subject  from  a  perusal 
•f  this  book.     The  illustrations  are  clear  and  satisfactory." — Medical  Record^  New  York. 

BASTIN'S  BOTANY. 

Laboratory  Exercises  in  Botany.  By  Edson  S.  Bastin,  M.A., 
late  Professor  of  Materia  Medica  and  Botany,  Philadelphia  College  of 
Pharmacy.   Octavo  volume  of  536  pages,  with  87  plates.    Cloth,  I2.50. 

**  It  is  unquestionably  the  best  text-book  on  the  subject  that  has  yet  appeared.  The 
work  is  eminently  a  practical  one.  We  regard  the  issuance  of  this  book  as  an  important 
event  in  the  history  of  pharmaceutical  teaching  in  this  country,  and  predict  for  it  an  unquali- 
fied success." — Alumni  Rtpni  to  the  Philadelphia  College  of  Pharmacy, 

BECK  ON  FRACTURES. 

Fractures.  By  Carl  Beck,  M.D.,  Surgeon  to  St.  Mark's  Hospital 
and  the  New  York  German  Poliklinik^  etc.  225  pages,  170  illustrations. 
Cloth,  t         net. 

BECK'S  SURGICAL  ASEPSIS. 

A  Manual  of  Surgical  Asepsis.  By  Carl  Beck,  M.D.,  Surgeon  to 
St.  Mark's  Hospital  and  the  New  York  German  Poliklinik,  etc.  306 
pages;  65  text-illustrations,  and  12  full-page  plates.    Cloth,  ^1.25  net. 

**  An  excellent  exposition  of  the  *  very  latest '  in  the  treatment  of  wounds  as  practised 
by  leading  German  and  American  sui^eons." — Birmingham  (Eng.)  Medical  Review. 

"  This  little  volume  can  be  recommended  to  any  who  are  desirous  of  learning  the  details 
of  asepsis  in  surgery,  for  it  will  serve  as  a  trustworthy  guide." — London  Lancet. 

BOISLINIERE'S  OBSTETRIC  ACCIDENTS,  EMERGENCIES,  AND 
OPERATIONS. 

Obstetric  Accidents,  Emergencies,  and  Operations.    By  L.  Ch. 

BoiSLiNiERE,  M.D.,  late  Emeritus  Professor  of  Obstetrics,  St.  Louis 
Medical  College.    381  pages,  handsomely  illustrated.    Cloth,  ;j2.oo  net. 

**  A  manual  so  useful  to  the  student  or  the  general  practitioner  has  not  been  brought  to 
our  notice  in  a  long  time.  The  field  embraced  in  the  title  is  covered  in  a  terse,  interesting 
way." — Yale  Medical  Journal, 

BROCKWAY'S  MEDICAL  PHYSICS.    Second  Edition,  Revised. 

Essentials  of  Medical  Pliysics.  By  Fred  J.  Brockway,  M.D., 
Assistant  Demonstrator  of  Anatomy  in  the  College  of  Physicians  and 
Surgeons,  New  York.  Crown  octavo,  330  pages ;  153  fine  illustrations. 
Cloth,  Ji.oo  net ;  interleaved  for  notes,  ^1.23  net. 

[See  Saunders^  Question- Compends,  page  23.] 

**We  know  of  no  manual  that  affords  the  medical  student  a  better  or  more  conciso 
exposition  of  physics,  and  the  book  may  be  commended  as  a  most  satisfactory  presentation 
of  those  essentials  that  are  requisite  in  a  course  in  medicine." — New  York  Medical  JoumaL 
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AN  AMERICAN  YBAR-BOOK  OP  MEDICINB  AND  SURQBRY. 

A  Yearly  Digest  of  Scientific  Progress  and  Authoritative  Opinion  in  all 
branches  of  Medicine  and  Surgery,  drawn  from  journals,  monographs, 
and  text-books  of  the  leading  American  and  Foreign  authors  and 
investigators.  Arranged  with  critical  editorial  comments,  by  eminent 
American  specialists,  under  the  general  editorial  charge  of  (jEOR(;e  M. 
Gould,  M.I).  Volumes  for  1896,  '97,  '98,  and  '99.  One  imperial 
octavo  volume  of  about  1200  pages.  Cloth,  J6.50  net ;  Half  Morocco, 
117.50  net  Year-Book  of  1900  in  two  volumes — Vol.  I.,  including 
General  Medicine;  Vol.  II.,  General  Surgery,  Prices  per  volume: 
Cloth,  ^3.00  net;  Half  Morocco,  tz-lS  ^^^'     Sold  by  Subscription. 

'<  It  is  difficult  to  know  which  to  admire  most — the  research  and  industry  of  the  distin- 
guished band  of  experts  whom  Dr.  Gould  has  enlisted  in  the  service  of  the  Year-Book,  or  the 
wealth  and  abundance  of  the  contributions  to  every  department  of  science  that  have  been 
deemed  worthy  of  analysis.  ...  It  is  much  more  than  a  mere  compilation  of  abstracts,  for, 
as  each  section  is  entrusted  to  experienced  and  able  contributors,  the  reader  has  the  advant- 
age of  certain  critical  commentaries  and  expositions  .  .  .  proceeding  from  writers  fully 
qualified  to  perform  these  tasks.  ...  It  is  emphatically  a  book  which  should  find  a  place  in 
every  medical  library,  and  is  in  several  respects  more  useful  than  the  famous  ^  Jahrbttcher ' 
of  Germany.'* — London  Lancet. 

ABBOTT  ON  TRANSMISSIBLE  DISEASES. 

The  Hygiene  of  Transmissible  Diseases ;  their  Causation, 
Modes  of  Dissemination,  and  Methods  of  Prevention.     By  A. 

C.  Abbott,  M.D.,  Professor  of  Hygiene  and  Bacteriology,  University 
of  Pennsylvania ;  Director  of  the  laboratory  of  Hygiene.  Octavo 
volume  of  311  pages,  containing  a  number  of  charts  and  maps,  and 
numerous  illustrations.     Cloth,  $2.00  net. 

THE  AMERICAN  POCKET  MEDICAL  DICTIONARY. 

[See  Dor  land' s  Pocket  Dictionary  j  page  12.] 

ANDERS*  PRACTICE  OP  MEDICINE.     Third  Revised  Edition. 

A  Text-Boole  of  the  Practice  of  Medicine.  By  James  M.  Anders, 
M.D.,  Ph.D.,  LL.D.,  Professor  of  the  Practice  of  Medicine  and  of 
Clinical  Medicine,  Medico-Chirurgical  College,  Philadelphia.  In  one 
handsome  octavo  volume  of  1292  pages,  fully  illustrated.  Cloth, 
J5.50  net;  Sheep  or  Half  Morocco,  $6.50  net. 

**  It  is  an  excellent  book, — concise,  comprehensive,  thorough,  and  up  to  date.  It  is  a 
credit  to  you  ;  but,  more  than  that,  it  is  a  credit  to  the  profession  of  Philadelphia — to  us.** 
James  C.  Wilson,  Professor  of  the  Practice  of  Medicine  and  Clinical  Medicine ^  Jefferson 
Medical  College^  Philadelphia. 

ASHTON'S  OBSTETRICS.     Fourtii  Edition,  Revised. 

Essentials  of  Obstetrics.  By  W.  Easterly  Ashton,  M.D.,  Pro* 
fessor  of  Gynecology  in  the  Medico-Chirurgical  College,  Philadelphia. 
Crown  octavo,  252  pages;  75  illustrations.  Cloth,  Ji. 00;  interleaved 
for  notes,  {^1.25. 

[See  Saunders*  Question- CompendSy  page  23.] 

*«  Embodies  the  whole  subject  in  a  nut-shell.  We  cordially  recommend  it  to  our  read- 
ers.'*— Chicago  Aledical  Titnes. 
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BALL'S  BACTERIOLOGY.    Third  Edition,  Revised. 

# 

Essentials  of  Bacteriology ;  a  Concise  and  Systematic  Introduction 
to  the  Study  of  Micro-organisms.  By  M.  V.  Ball,  M.  D.  ,  Bacteriol- 
ogist to  St.  Agnes'  Hospital,  Philadelphia,  etc.  Crown  octavo,  218 
pages;  82  illustrations,  some  in  colors,  and  5  plates.  Cloth,  |i.oo; 
interleaved  for  notes,  JI1.2S. 

[See  Saunders*  Question- Compends,  page  23.] 

**  The  student  or  practitioner  can  readily  obtain  a  knowledge  of  the  subject  from  a  perusal 
of  this  book.     The  illustrations  are  clear  and  satisfactory." — Medical  Record^  New  York. 

BASTIN'S  BOTANY. 

Laboratory  Exercises  In  Botany.  By  Edson  S.  Bastin,  M.A., 
late  Professor  of  Materia  Medica  and  Botany,  Philadelphia  College  of 
Pharmacy.    Octavo  volume  of  536  pages,  with  87  plates.    Cloth,  J2.50. 

*'  It  is  unquestionably  the  best  text-book  on  the  subject  that  has  yet  appeared.  The 
work  is  eminently  a  practical  one.  We  regard  the  issuance  of  this  book  as  an  important 
event  in  the  history  of  pharmaceutical  teaching  in  this  country,  and  predict  for  it  an  unquali- 
fied success." — Alumni  Rtpni  to  the  Philadelphia  College  of  Pharmacy, 

BECK  ON  FRACTURES. 

Fractures.  By  Carl  Beck,  M.D.,  Surgeon  to  St.  Mark's  Hospital 
and  the  New  York  German  Poliklinik,  etc.  225  pages,  170  illustrations. 
Cloth,  %         net. 

BECK'S  SURGICAL  ASEPSIS. 

A  Manual  of  Surgical  Asepsis.  By  Carl  Beck,  M.D.,  Surgeon  to 
St.  Mark's  Hospital  and  the  New  York  German  Poliklinik,  etc.  306 
pages;  65  text-illustrations,  and  1 2  full-page  plates.    Cloth,  J  1.2  3  net. 

<*  An  excellent  exposition  of  the  '  very  latest '  in  the  treatment  of  wounds  as  practised 
by  leading  German  and  American  surgeons." — Birmingham  (Eng.)  Medical  Review, 

"  This  little  volume  can  be  recommended  to  any  who  are  desirous  of  learning  the  details 
of  asepsis  in  surgery,  for  it  will  serve  as  a  trustworthy  guide." — London  Lancet, 

BOISLINIERE*S  OBSTETRIC  ACCIDENTS,  EMERQENCIES,  AND 
OPERATIONS. 

Obstetric  Accidents,  Emergencies,  and  Operations.    By  L.  Ch. 

BoisLiNiERE,  M.D.,  late  Emeritus  Professor  of  Obstetrics,  St.  Louis 
Medical  College.    381  pages,  handsomely  illustrated.    Cloth,  ^^2.00  net. 

"  A  manual  so  useful  to  the  student  or  the  general  practitioner  has  not  been  brought  to 
our  notice  in  a  long  time.  The  field  embraced  in  the  title  is  covered  in  a  terse,  interesting 
way." —  Yale  Medical  Journal, 

BROCKWAY'S  MEDICAL  PHYSICS.    Second  Edition,  Revised. 

Essentials  of  Medical  Physics.  By  Fred  J.  Brockway,  M.D., 
Assistant  Demonstrator  of  Anatomy  in  the  College  of  Physicians  and 
Surgeons,  New  York.  Crown  octavo,  330  pages ;  153  fine  illustrations. 
Cloth,  III. 00  net ;  interleaved  for  notes,  JI1.2S  net. 

[See  Saunders*  Question- Compends,  page  23.] 

«We  know  of  no  manual  that  affords  the  medical  student  a  better  or  more  conciso 
exposition  of  physics,  and  the  book  may  be  commended  as  a  most  satisfactory  presentation 
of  those  essentials  that  are  requisite  in  a  course  in  medicine.*'— A^rz&  York  Medical  Journal, 
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BUTLER'S  MATERIA   MEDICA,  THERAPEUTICS,   AND   PHAR- 
MACOLOGY.     Third  Edition,  Revised. 

A  Text-Boole  of  Materia  Medica,  Therapeutics,  and  Pharma- 
cology.  By  George  F.  Butler,  Pii.G.i  M.D.,  Professor  of  Materia 
Medica  and  of  Clinical  Medicine  in  the  College  of  Physicians  and 
Surgeons,  Chicago;  Professor  of  Materia  Medica  and  Therapeutics, 
Northwestern  University,  Woman's  Medical  School,  etc.  Octavo,  874 
pages,  illustrated.     Cloth,  $4.00  net;   Sheep,  $5.00  net. 

**  Taken  as  a  whole,  the  book  may  fairly  be  considered  as  one  of  the  most  satisfactory 
of  any  single-volume  works  on  materia  medica  in  the  xaSixVti,^^-;— Journal  of  the  American 
Medical  Association. 

CERNA  ON  THE  NEWER  REMEDIES.    Second  Edition,  Revised. 

Notes  on  the  Newer  Remedies,  their  Therapeutic  Applications 
and  Modes  of  Administration.  By  David  Cekna,  M.D.,  Ph.D., 
formerly  Demonstrator  of  and  Lecturer  on  Experimental  Therapeutics 
in  the  University  of  Pennsylvania ;  Demonstrator  of  Physiology  in  the 
Medical  Department  of  the  University  of  Texas.  Rewritten  and 
greatly  enlarged.     Post-octavo,  253  pages.     Cloth,  |i. 25. 

"  The  appearance  of  this  new  edition  of  Dr.  Cema's  very  valuable  work  shows  that  it 
is  properly  appreciated.  The  book  ought  to  be  in  the  possession  of  every  practising  phjrsi- 
cian.' — New  York  Medical  Journal. 

CHAPIN  ON  INSANITY. 

A  Compendium  of  Insanity.     By  John  B.  Chapin,  M.D.,  LL.D., 

Physician -in-Chief,  Pennsylvania  Hospital  for  the  Insane ;  late  Physi- 
cian-Superintendent of  the  Willard  State  Hospital,  New  York ;  Hon- 
orary Member  of  the  Medico- Psychological  Society  of  Great  Britain, 
of  the  Society  of  Mental  Medicine  of  Belgium.  i2mo,  234  pages, 
illustrated.     Cloth,  $1.25  net. 

"  The  practical  parts  of  Dr.  Chapin's  book  are  what  constitute  its  distinctive  merit.  We 
desire  especially  to  call  attention  to  the  fact  that  on  the  subject  of  therapeutics  of  insanity 
the  work  is  exceedingly  valuable.  It  is  not  a  made  book,  l)ut  a  genuine  condensed  thesis, 
which  has  all  the  value  of  ripe  opinion  and  all  the  charm  of  a  vigorous  and  natural  style." — 
Philadelphia  Medical  Journal. 

CHAPMAN'S   MEDICAL   JURISPRUDENCE    AND   TOXICOLOGY. 
Second  Edition,  Revised. 

Medical  Jurisprudence  and  Toxicology.  By  Henry  C.  Chapman, 
M.D.,  Professor  of  Institutes  of  Medicine  and  Medical  Jurisprudence 
in  the  Jefferson  Medical  College  of  Philadelphia.  254  pages,  with  55 
illustrations  and  3  full-page  plates  in  colors.     Cloth,  $1.50  net. 

"The  best  book  of  its  class  for  the  undergraduate  that  we  know  of." — New  VorJk 
Mtdical  Times. 

CHURCH  AND  PETERSON'S  NERVOUS  AND  MENTAL  DISEASES. 
Second  Edition. 

~  Nervous  and  Mental  Diseases.  By  Archibald  Church,  M.  D., 
Professor  of  Clinical  Neurology,  Mental  Diseases,  and  Medical  Juris- 
prudence in  the  Northwestern  University  Medical  School,  Chicago  ; 
and  Frederick  Peterson,  M.  D.,  Clinical  Professor  of  Mental  Dis- 
eases, Woman's  Medical  College,  N.  Y.  ;  Chief  of  Clinic,  Nervous 
Dept.,  College  of  Physicians  and  Surgeons,  N.  Y.  Handsome  octavo 
volume  of  843  pages,  profusely  illustrated.  Cloth,  ^5.00  net;  Half 
Morocco,  J6.00  net. 


Medical  Publications  of  W.  B.  Saunders.  11^ 

CLARKSON'S  HISTOLOGY. 

A  Text-Book   of    Histology,   Descriptive  and    Practical.     By 

Arthur  Clarkson,  M.B.,  CM.  Edin.,  formerly  Demonstrator  of 
Physiology  in  the  Owen's  College,  Manchester ;  late  Demonstrator  of 
Physiology  in  Yorkshire  College,  Leeds.  Large  octavo,  554  pages; 
22  engravings  in  the  text,  and  174  beautifully  colored  original  illustra- 
tions.    Cloth,  strongly  bound,  J4.00  net. 

"The  work  must  be  considered  a  valuable  addition  to  the  list  of  available  text- books, 
and  is  to  be  highly  recommended." — Nrw  York  Medical  Jountal. 

**  This  is  one  of  the  best  works  for  students  we  have  ever  noticed.  We  predict  that  the 
book  will  attain  a  well-deserved  popularity  among  our  students.'* — Chicago  Medical  Recorder, 

CLIMATOLOGY. 

Transactions  of  the  Eighth  Annual  Meeting:  of  the  American 
Climatological  Association,  held  in  Washington,  September  22-25, 
1 89 1.  Forming  a  handsome  octavo  volume  of  276  pages,  uniform  with 
remainder  of  series.     (A  limited  quantity  only.)     Cloth,  I1.50. 

COHEN  AND  ESHNER'S  DIAGNOSIS.     Second  Edition,  Revised. 

Essentials  of  Diasmosis.  By  Solomon  Sous-Cohen,  M.D.,  Pro- 
fessor of  Clinical  Medicine  and  Applied  Therapeutics  in  the  Philadel- 
phia Polyclinic  ;  and  Augustus  A.  Eshner,  M.D.,  Professor  of  Clinical 
Medicine  in  the  Philadelphia  Polyclinic.  Post-octavo,  417  pages;  55 
illustrations.     Cloth,  ;fi.oo  net. 

[See  Saunders^  Question- Comp^nds,  page  23.] 

"  We  can  heartily  commend  the  book  to  all  those  who  contemplate  pmtJliasing  a  'com- 
pend.*  It  is  modem  and  complete,  and  will  give  more  satisfaction  than  many  other  wcxia 
which  are  perhaps  too  prolix  as  well  as  behind  the  times.' ' — Medical  Review^  St.  Louis. 

CORWIN*S  PHYSICAL  DIAGNOSIS.    Third  Edition,  Revised. 

Essentials  of  Physical  Diag:nosis  of  the  Thorax.  By  Arthur 
M.  CoRWiN,  A.M.,  M.D.,  Demonstrator  of  Physical  Diagnosis  in  Rush 
Medical  College,  Chicago ;  Attending  Physician  to  Central  Free  Dis- 
pensary, Department  of  Rhinology,  Lar>'ngology,  and  Diseases  of  the 
Chest,  Chicago.   219  i)ageSy  illustrated.  Cloth,  flexible  covers,  jl  i  •  2  5  net. 

"  It  is  excellent.  The  student  who  shall  use  it  as  his  guide  to  the  careful  study  of 
physical  exploration  upon  normal  and  abnormal  subjects  can-  scarcely  fail  to  acquire  a  good 
working  knowledge  of  the  subject" — Philadelphia  Polyclinic. 

"A  most  excellent  little  work.  It  brightens  the  memory  of  the  differential  diagnostic 
signs,  and  it  arranges  orderly  and  in  sequence  the  various  objective  phenomena  to  Ic^cal 
solution  of  a  careful  diagnosis.'' — Journal  of  Nervous  and  Mental  Diseases, 

CRAQIN'S  GYN>eCOLOGY.     Fourth  Edition,  Revised. 

Essentials  of  Gynaecology.  By  Edwin  B.  Cragin,  M.  D.,  Lecturer 
in  Obstetrics,  College  of  Physicians  and  Surgeons,  New  York.  Crown 
octavo,  200  pages;  62  illustrations.  Cloth,  $1.00 ;  interleaved  for  notes, 
11.25. 

[See  Saunders'  Question- Compends,  page  23. J 

**  A  handy  volume,  and  a  distinct  improvement  on  students*  compends  in  general.  No 
author  who  was  not  himself  a  practical  gynecologist  could  have  consulted  the  student's  needs 
so  thoroughly  as  Dr.  Cragin  has  done." — Medical  Record^  New  York. 
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CROOKSHANK'S  BACTERIOLOGY.    Fourth  Edition,  Revised. 

A  Text-Book  of  Bacteriology.  By  Edgar  M.  Crookshank,  M.B., 
Professor  of  Comparative  Pathology  and  Bacteriology,  King's  College, 
London.  Octavo  volume  of  700  pages,  with  273  engravings  and  22 
original  colored  plates.     Cloth,  J6.50  net;  Half  Morocco,  I7.50  net. 

"  To  the  student  who  wishes  to  obtain  a  good  rhumi  of  what  has  been  done  in  bacteri> 
ology,  or  who  wishes  an  accurate  account  of  the  various  methods  of  research,  the  book  maj 
be  recommended  with  confidence  that  he  will  find  there  what  he  requires." — London  Lancets 

Da  COSTA'S  SURGERY.  Second  Ed.,  Revised  and  Greatly  Enlarged. 

Modern  Surgery,  General  and  Operative.  By  John  Chalmers 
DaCosta,  M.D.,  Clinical  Professor  of  Surgery,  Jefferson  Medical 
College,  Philadelphia;  Surgeon  to  the  Philadelphia  Hospital,  etc. 
Handsome  octavo  volume  of  900  pages,  profusely  illustrated.  Cloth, 
I4.00  net;  Half  Morocco,  ;fs.oo  net. 

"  We  know  of  no  small  work  on  surgery  in  the  English  language  which  so  well  fulfils 
the  requirements  of  the  modem  student." — Medico-Chirurgical  Journal^  Bristol,  England. 

DB  SCHWEINITZ  ON  DISEASES  OP  THE  BYE.      Third  Edition, 
Revised. 

Diseases  of  tlie  Eye.    A  Handbook  of  Opiitlialmic  Practice. 

By  G.  E.  DE  ScHWEiNiTZ,  M.D.,  Professor  of  Ophthalmology  in  the 
Jefferson  Medical  College,  Philadelphia,  etc.  Handsome  royal  octavo 
volume  of  696  pages,  with  256  fine  illustrations  and  2  chromo-litho- 
graphic  plates.     Cloth,  I4.00  net ;  Sheep  or  Half  Morocco,  IS-oo  net. 

"  A  clearly  written,  comprehensive  manual.  One  which  we  can  commend  to  students 
as  a  reliable  text-book,  written  with  an  evident  knowledge  of  the  wants  of  those  entering 
upon  the  study  of  this  special  branch  of  medical  science." — British  Medical  Journal. 

**  A  work  that  will  meet  the  requirements  not  only  of  the  specialist,  but  of  the  general 
practitioner  in  a  rare  degree.  I  am  satisfied  that  unusual  success  awaits  it." — William 
Peppkr,  M.U.,  Professor  of  the  Theory  and  Practice  of  Medicine  and  Clinical  Medicifu, 
University  of  Pennsylvania. 

DORLAND'S  DICTIONARY.    Second  Edition,  Revised. 

The  American  Poclcet  Medical  Dictionary.  Containing  the  Pro- 
nunciation and  Definition  of  all  the  principal  words  and  phrases,  and  a 
large  number  of  useful  tables.  Edited  by  W.  A.  Newman  Dorland. 
M.  I).,  Assistant  Demonstrator  of  Obstetrics,  University  of  Pennsylvania; 
Fellow  of  the  American  Academy  of  Medicine.  518  pages  ;  handsomely 
bound  in  full  leather,  limp,  with  gilt  edges  and  patent  inde.x.  Price, 
$1.00  net;  with  thumb  index,  $1.25  net. 

DORLAND'S  OBSTETRICS. 

A  Manual  of  Obstetrics.  By  W.  A.  Newman  Dorland,  M.D., 
Assistant  Demonstrator  of  Obstetrics,  University  of  Pennsylvania; 
Instructor  in  Gynecology  in  the  Philadelphia  Polyclinic.  760  pages; 
163  illustrations  in  the  text,  and  6  full-page  plates.     Cloth,  J2.50  net. 

**  By  far  the  best  book  on  this  subject  that  has  ever  come  to  our  notice." — American 
Medical  Pci'ieiv. 

'*  It  has  rarely  been  our  duty  to  review  a  book  which  has  given  us  more  pleasure  in  its 
perusal  and  more  satisfaction  in  its  criticism.  It  is  a  veritable  encyclopedia  of  knowledge, 
a  gold  mine  of  practical,  concise  thoughts." — American  Medico-Surgiced  Bulletin. 
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PROTHINQHAM'S  QUIDB  FOR  THE  BACTERIOLXKilST. 

Laboratory  Guide  for  the  Bacteriologist.  By  Langdon  Froth- 
INGHAM,  M.D.V.,  Assistant  in  Bacteriology  and  Veterinary  Science, 
Sheffield  Scientific  School,  Yale  University.    Illustrated.    Cloth,  75  cts. 

*'  It  is  a  convenient  and  useful  little  work,  and  will  more  than  repay  the  outlay  neces- 
sary for  its  purchase  in  the  saving  of  time  which  would  otherwise  be  consumed  in  looking 
op  the  various  points  of  technique  so  clearly  and  concisely  laid  down  in  its  pages.'* — Ameri' 
(an  Medico- Surgical  Bulletin . 

QARRIQUES'  DISEASES  OP  WOMEN.     Tliird  Edition,  Revised. 

Diseases  of  Women.  By  Henry  J.  Garrigues,  A.M.,  M.D.,  Pro- 
fessor of  Gynecology  in  the  New  York  School  of  Clinical  Medicine ; 
Gynecologist  to  St.  Mark's  Hospital  and  to  the  German  Dispensary, 
New  York  City,  etc.  Handsome  octavo  volume  of  756  pages,  illus- 
trated by  367  engravings  and  colored  plates.  Cloth,  ^^4.00  net; 
Sheep  or  Half  Morocco,  ;J5.oo  net. 

•*  One  of  the  l>est  text-books  for  students  and  practitioners  which  has  been  published  in 
the  English  language  ;  it  is  condensed,  clear,  and  comprehensive.  The  profound  learning 
and  great  clinical  experience  of  the  distinguished  author  find  expression  in  this  book  in  a 
most  attractive  and  instructive  form.  Young  practitioners  to  whom  experienced  consultants 
may  not  be  available  will  Hnd  in  this  book  invaluable  counsel  and  help." — ^Thad.  A. 
Reamy,  M.D.,  LL.D.,  Professor  of  Clinical  Gynecology y  Medical  College  of  Ohio. 

QLEASON*S  DISEASES  OP  THE  EAR.    Second  Edition,  Revised. 

Essentials  of  Diseases  of  the  Ear.  By  E.  £.  Gleason,  S.B., 
M.D.,  Clinical  Professor  of  Otology,  Medico-Chirurgical  College, 
Philadelphia ;  Surgeon -in -Charge  of  the  Nose,  Throat,  and  Ear  Depart- 
ment of  the  Northern  Dispensary,  Philadelphia.  208  pages,  with 
114  illustrations.     Cloth,  Ji.oo  ;  interleaved  for  notes,  I1.25. 

[See  Saunders'  Question- CompendSy  page  23.] 

"  It  is  just  the  book  to  put  into  the  hands  of  a  student,  and  cannot  fail  to  give  him  a 
useful  introduction  to  ear-affections  ;  while  the  style  of  question  and  answer  which  is  adopted 
throughout  the  book  is,  we  believe,  the  best  method  of  impressing  facts  permanently  on  the 
mind. '' — Liverpool  Afedico-  Chirurgical  Journal. 

QOULD  AND  PYLE'S  CURIOSITIES  OF  MEDICINE. 

Anomalies  and  Curiosities  of  Medicine.  By  George  M.  Gould, 
M.D.,  and  Walter  L.  Pyle,  M.D.  An  encyclopedic  collection  of 
rare  and  extraordinary  cases  and  of  the  most  striking  instances  of 
abnormality  in  all  branches  of  Medicine  and  Surgery,  derived  from  an 
exhaustive  research  of  medical  literature  from  its  origin  to  the  present 
day,  abstracted,  classified,  annotated,  and  indexed.  Handsome  im- 
perial octavo  volume  of  968  pages,  with  295  engravings  in  the  text, 
and  12  full- page  plates. 

POPULAR  EDITION :  Clotli.  $3.00  net ;  Half  Morocco,  $4.00  net. 

"  One  of  the  most  valuable  contributions  ever  made  to  medical  literature.  It  is,  so  far 
as  we  know,  absolutely  unique,  and  every  page  is  as  fascinating  as  a  novel.  Not  alone  for 
the  medical  profession  has  this  volume  value :  it  will  serve  as  a  book  of  reference  for  all  who 
are  interested  in  general  scientific,  sociologic,  or  medico-legal  topics." — Brooklyn  Medical 
Journal. 

**  This  is  certainly  a  most  remarkable  and  interesting  volume.  It  stands  alone  among 
medical  literature,  an  anomaly  on  anomalies,  in  that  there  is  nothing  like  it  elsewhere  in 
medical  literature.  It  is  a  book  full  of  revelations  from  its  first  to  its  last  page,  and  cannot 
but  interest  and  sometimes  almost  horrify  its  readers." — American  Medico- Surgical  Bulletin, 
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QRAFSTROM'S  MECHANO-THERAPY. 

A  Text-Book  of  Mechano-Therapy  (Massage  and  Medical  Oym- 
nastics).  By  Axel  V.  Grafstrom,  B.  Sc,  M.  D.,  late  Lieutenant  in 
the  Royal  Swedish  Army ;  late  House  Physician  City  Hospital,  Black- 
weirs  Island,  New  York.    1 2 mo,  139  pages,  illustrated.   Cloth,  |i  .00  net. 

QRIPPITH  ON  THE  BABY.     Second  Edition,  Revised. 

The  Care  of  tlie  Baby.  By  J.  P.  Crozer  Griffith,  M.D.,  Clini- 
cal Professor  of  Diseases  of  Children,  University  of  Pennsylvania; 
Physician  to  the  Children's  Hospital,  Philadelphia,  etc.  i2mo,  404 
pages,  with  67  illustrations  in  the  text,  and  5  plates.     Cloth,  ^1.50. 

"  The  best  book  for  the  use  of  the  young  mother  with  which  we  are  acquainted.  .  .  . 
There  are  very  few  general  practitioners  who  could  not  read  the  book  through  with  advan- 
tage. '  * — Archives  of  Pediatrics, 

**The  whole  book  is  characterized  by  rare  good  sense,  and  is  evidently  written  by  a 
master  hand.  It  can  be  read  with  benefit  not  only  by  mothers  but  by  medical  students  and 
by  any  practitioners  who  have  not  had  large  opportunities  for  observing  children.** — Ameri' 
tan  Journal  0/  Obstetrics, 

GRIFFITH'S  WEIGHT  CHART. 

Infant's  Weight  Chart.  Designed  by  J.  P.  Crozer  Griffith,  M.D., 
Clinical  Professor  of  Diseases  of  Children  in  the  University  of  Penn- 
sylvania, etc.     25  charts  in  each  pad.     Per  pad,  50  cents  net. 

GROSS,  SAMUEL  D.,  AUTOBIOGRAPHY  OF. 

Autobiography  of  Samuel  D.  Gross,  M.  D.,  Emeritus  Professor  of 
Surgery  in  the  Jefferson  Medical  College,  Philadelphia,  with  Remi- 
niscences of  His  Times  and  Contemporaries.  Edited  by  his  Sons, 
Samuei.  W.  Gross,  M.l).,  LL. D.,  and  A.  Haller  Gross,  A.M.  Pre- 
ceded by  a  Memoir  of  Dr.  Gross,  by  the  late  Austin  Flint,  M.I). 
Two  handsome  volumes,  over  400  pages  each,  demy  octavo,  gilt  tops, 
with  Frontispiece  on  steel.      Price  per  volume,  J2.50  net. 

HAMPTON'S  NURSING.  Second  Edition,  Revised  and  Enlarged. 
Nursing:  Its  Principles  and  Practice.  By  Isabel  Adams  Hamp- 
ton, Graduate  of  the  New  York  Training  School  for  Nurses  attached 
to  Bellevue  Hospital ;  late  Superintendent  of  Nurses  and  Principal  of 
the  Training  School  for  Nurses,  Johns  Hopkins  Hospital,  Baltimore, 
Md.     12  mo,  512  pages,  illustrated.     Cloth,  ^2.00  net. 

"  Seldom  have  we  perused  a  hook  u|X)n  the  subject  that  has  given  us  so  much  pleasure 
as  the  one  before  us.  We  would  strongly  urge  uj^>on  the  members  of  our  own  profession  the 
need  of  a  book  like  this,  for  it  will  enable  each  of  us  to  become  a  training  school  in  him- 
•clf." —  Ontario  Medical  Journal. 

HARE'S  PHYSIOLOGY.  Fourth  Edition,  Revised. 

Essentials  of  Piiysiology.  By  H.  A.  Hare,  M.D.,  Professor  of 
Therapeutics  and  Materia  Medica  in  the  Jefferson  Medical  College  of 
Philadelphia.  Crown  octavo,  239  pages.  Cloth,  $1.00  net;  inter- 
leaved for  notes,  $1.25  net. 

[See  Saunders*  Question- Compendsy  page  23.] 

"  The  best  condensation  of  physiological  knowledge  we  have  yet  seen." — MedicoX 
Record^  New  York. 
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HART'S  DIET  IN  SICKNESS  AND  IN  HEALTH. 

Diet  in  Sickness  and  In  Health.  By  Mrs.  Ernest  Hart,  formerly 
Student  of  the  Faculty  of  Medicine  of  Paris  and  of  the  London  School 
of  Medicine  for  Women ;  with  an  Introduction  by  Sir  Henry 
Thompson,  F.R.C.S.,  M.D.,  London.     220  pages.      Cloth,  jli.So, 

**  We  recommend  it  cordially  to  the  attention  of  all  practitioners ;  both  to  them  and  k) 
their  patients  it  may  be  of  the  greatest  service." — A^eia  York  Medical  Journal, 

HAYNES'  ANATOMY. 

A  Manual  of  Anatomy.  By  Irving  S.  Haynes,  M.D.,  Adjunct 
Professor  of  Anatomy  and  Demonstrator  of  Anatomy,  Medical  Depart- 
ment of  the  New  York  University,  etc.  680  pages,  illustrated  with  42 
diagrams  in  the  text,  and  134  full-page  half-tone  illustrations  from 
original  photographs  of  the  author's  dissections.     Cloth,  ^2.50  net. 

**  This  book  is  the  work  of  a  practical  instructor— one  who  knows  by  experience  the 
requirements  of  the  average  student,  and  is  able  to  meet  these  requirements  in  a  very  satis- 
factory way.     The  book  is  one  that  can  be  commended." — Medical  Record^  New  York. 

HEISLER'S  EMBRYOLOGY. 

A  Text-Book  of  Embryology.  By  John  C.  Heisler,  M.D.,  Pro- 
fessor of  Anatomy  in  the  Medico- Chirurgical  College,  Philadelphia.  Oc- 
tavo volume  of  405  pages,  handsomely  illustrated.    Cloth,  JI2.50  net. 

HIRST'S  OBSTETRICS.  Second  Edition. 

A  Text-Boole  of  Obstetrics.  By  Barton  Cooke  Hirst,  M.  D., 
Professor  of  Obstetrics  in  the  University  of  Pennsylvania.  Handsome 
octavo  volume  of  848  pages,  with  618  illustrations,  and  7  colored 
plates.     Cloth,  JI5.00  net;  Sheep  or  Half  Morocco,  |;6.oo  net. 

«*  The  illustrations  are  numerous  and  are  works  of  art,  many  of  them  appearing  for  the 
first  time.  The  arrangement  of  the  subject-matter,  the  foot-notes,  and  index  are  beyond 
criticism.  As  a  true  model  of  what  a  modem  text-book  on  obstetrics  should  be,  we  feel 
justified  in  affirming  that  Dr.  Hirst's  book  is  without  a  rival." — New  York  Medical  Record, 

HYDE  AND  MONTGOMERY  ON  SYPHILIS  AND  THE  VENEREAL 

DISEASES. 

Syphilis  and  the  Venereal  Diseases.  By  James  Nevins  Hyde, 
M.D.,  Professor  of  Skin  and  Venereal  Diseases,  and  Frank  H.  Mont- 
gomery, M.D.,  Lecturer  on  Dermatology  and  Gen i to-Urinary  Diseases 
in  Rush  Medical  College,  Chicago,  111.  618  pages,  profusely  illustrated. 
Cloth,  $2.50  net. 

<*  We  can  commend  this  manual  to  the  student  as  a  help  to  him  in  his  study  of  yenereal 
diseases. ' ' — Liverpool  Medico-  Chirurgical  Journal. 

**  The  best  student's  manual  which  has  appeared  on  the  subject." — St,  Lmds  MMcal 
and  Surgical  Journal. 

INTERNATIONAL  TEXT-BOOK  OF    SURGERY.     In  two  volumes. 

By  American  and  British  authors.  Edited  by  J.  Collins  Warren, 
M.D.,  LL.D.,  Professor  of  Surgery,  Harvard  Medical  School,  Boston; 
and  A.  Pearce  Gould,  M.S.,  F.R.C.S.,  Lecturer  on  Practical  Sur- 
gery and  Teacher  of  Operative  Surgery,  Middlesex  Hospital  Medical 
School,  London,  Eng.  Vol.  I.  General  Surgery. — Handsome  octavo, 
947  pages,  with  458  beautiful  illustrations  and  9  lithographic  plates. 
Vol.  II.  Special  or  Regional  Surgery. — Handsome  octavo,  1072  pages, 
with  471  beautiful  illustrations  and  8  lithographic  plates.  Prices  per 
volume:   Cloth,  JI5.00  net;  Half  Morocco,  |;6.oo  net. 
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JACKSON'S  DISEASES  OF  THE  EYE. 

A  Manual  of  Diseases  of  the  Eye.  By  Edward  Jackson,  A.M., 
M.D.,  sometime  Professor  of  Diseases  of  the  Eye  in  the  Philadelphia 
Polyclinic  and  College  for  Graduates  in  Medicine.  1 2mo  volume  of 
535  P^g^s,  with  178  beautiful  illustrations,  mostly  from  drawings  by  the 
author.     Cloth,  J2.50  net. 

JACKSON  AND  QLEASON'S  DISEASES  OF  THE  EYE,  NOSE,  AND 
THROAT.    Second  Edition,  Revised. 

Essentials  of  Refraction  and  Diseases  of  the  Eye.  By  Edward 
Jackson,  A.M.,  M.D.,  Professor  of  Diseases  of  the  Eye  in  the  Phila- 
delphia Polyclinic  and  College  for  Graduates  in  Medicine ;  and — 

Essentials  of  Diseases  of  the  Nose  and  Throat.  By  E.  Bald- 
win Gleason,  M.D.,  Surgeon-in- Charge  of  the  Nose,  Throat,  and 
Ear  Department  of  the  Northern  Dispensary  of  Philadelphia.  Two 
volumes  in  one.  Crown  octavo,  290  pages;  124  illustrations.  Cloth, 
1 1. 00;  interleaved  for  notes,  jli.25. 

[See  Saunders'  Question- Compends,  page  22.] 

*'  Of  great  value  to  the  beginner  in  these  branches.  The  authors  are  both  capable  men, 
mnd  know  what  a  student  most  needs." — Medical  Record y  New  York. 

KEATINQ'S  DICTIONARY.    Second  Edition,  Revised. 

A  New  Pronouncing:  Dictionary  of  Medicine,  with  Phonetic 
Pronunciation,  Accentuation,  Etymology,  etc.  By  John  M. 
Keating,  M.D.,  LL.D.,  Fellow  of  the  College  of  Physicians  of  Phila- 
delphia, and  Henry  Hamilton  ;  with  the  collaboration  of  J.  Chal- 
mers DaCosta,  M.D.,  and  Frederick  A.  Packard,  M.D.  With  an 
Appendix  containi  g  Tables  of  Bacilli,  Micrococci,  I^ucomaines, 
Ptomaines,  etc.  One  volume  of  over  800  pages.  Prices,  with  Ready- 
Reference  Index:  Cloth,  $5.00  net;  Sheep  or  Half  Morocco,  J6.00 
net.  Without  Patent  Index;  Cloth,  $4.00  net;  Sheep  or  Half  Morocco, 
S5.00  net. 

"  I  am  much  pleased  with  Keatin^'s  Dictionary,  and  shall  take  pleasure  in  recommend- 
ing it  to  my  cla-sses." — Hknry  M.  Lyman,  M.  D.,  Professor  of  the  Principles  and  Practice 
'^f  Medicine^  Rush  Medical  Collt^Cy  Chicago,  III. 

KEATING'S   LIFE   INSURANCE. 

How  to  Examine  for  Life  Insurance.  By  John  M.  Keating, 
M.D.,  Fellow  of  the  College  of  Physicians  of  Philadelphia;  Vice- 
President  of  the  American  Paediatric  Society;  Ex- President  of  the 
Association  of  Life  Insurance  Medical  Directors.  Royal  octavo,  211 
pages;  with  two  large  half-tone  illustrations,  and  a  plate  pre[)ared  by 
Dr.  McClellan  from  special  dissections ;  also,  numerous  other  illustra- 
tions.    Cloth,  $2.00  net. 

KEEN'S  OPERATION  BLANK.     Second  Edition,  Revised  Form. 

An  Operation  Bl^nlc,  with  Lists  of  Instruments,  etc.,  Required 
in  Various  Operations.  Prepared  by  W.  W.  Keen,  M.D.,  LL.D., 
Professor  of  the  Principles  of  Surgery  in  Jefferson  Medical  College, 
Philadelphia.     Price  per  pad,  blanks  for  fifty  operations,  50  cents  net. 
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KEEN  ON  THE  SURGERY  OF  TYPHOID  FEVER. 

The  Surgical  Complications  and  Sequels  of  Typhoid   Fever. 

By  Wm.  W.  Keen,  M.D.,  LL.D.,  Professor  of  the  Principles  of  Sur- 
gery and  of  Clinical  Surgery,  Jefferson  Medical  College,  Philadelphia; 
Corresponding  Member  of  the  Soci6t6  de  Chirurgie,  Paris;  Honorary 
Member  of  the  Soci6t6  Beige  de  Chirurgie,  etc.  Octavo  volume  of 
386  pages,  illustrated.     Cloth,  $3.00  net. 

•*  This  is  probably  the  first  and  only  work  in  the  English  language  that  gives  the  reader 
a  clear  view  of  what  typhoid  fever  really  is.  and  what  it  does  and  can  do  to  the  human 
organism.  This  book  should  be  in  the  ix>ssession  of  every  medical  man  in  America." — 
AmfHoin  Medico-Surgical  Bitllctin. 

KYLE  ON  THE  NOSE  AND  THROAT. 

Diseases  of  the  Nose  and  Throat.  By  D.  Braden  Kyle,  M.D., 
Clinical  Professor  of  Laryngology  and  Rhinology,  Jefferson  Medical 
College,  Philadelphia;  Consulting  Laryngologist,  Rhinologist,  and 
Otologist,  St.  Agnes'  Hospital.  Handsome  octavo  volume  of  about 
630  pages,  with  over  150  illustrations  and  6  lithographic  plates.  Price, 
Cloth,  $4.00  net ;   Half  Morocco,  $5.00  net. 

LAINE'S  TEMPERATURE  CHART. 

Temperature  Chart.  Prepared  by  D.  T.  Laine,  M.D.  Size  8x13^ 
inches.  A  conveniently  arranged  Chart  for  recording  Temperature, 
with  columns  for  daily  amounts  of  Urinary  and  Fecal  Excretions, 
Food,  Remarks,  etc.  On  the  back  of  each  chart  is  given  in  full  the 
method  of  Brand  in  the  treatment  of  Typhoid  Fever,  Price,  per  pad 
of  25  charts,  50  cents  net. 

"  To  the  busy  practitioner  this  chart  will  be .  found  of  great  value  in  fever  cases,  and 
especially  for  cases  of  typhoid." — Indian  Lancet ^  Calcutta. 

LEVY   AND   KLEMPERER'S  CLINICAL  BACTERIOLOGY. 

The  Elements  of  Clinical  Bacteriology.  By  Dr.  Ernst  Levy,  Profes- 
sor in  the  University  of  Strassburg,  and  Felix  Klemperer,  Privat  docent 
in  the  University  of  Strassburg.  Translated  and  edited  by  Augustus 
A.  EsHNER,  M.b.,  Professor  of  Clinical  Medicine  in  the  Philadelphia 
Polyclinic.     Octavo,  440  pages,  fully  illustrated.     Cloth,  j2.5onet. 

LOCKWOOD'S  PRACTICE  OF  MEDICINE. 

A  Manual  of  the  Practice  of  Medicine.  By  George  Roe  Lock- 
WOOD,  M.D.,  Professor  of  Practice  in  the  Woman *s  Medical  College 
of  the  New  York  Infirmary,  etc.  935  pages,  with  75  illustrations  in 
the  text,  and  22  full-page  plates.     Cloth,  $2.50  net. 

"Gives  in  a  most  concise  manner  the  pointy  essential  to  treatment  usually  enumerated 
in  the  most  elaborate  works." — Massachusetts  Medical  Journal, 

LONG'S  SYLLABUS  OF  GYNECOLOGY. 

A  Syllabus  of  Gynecology,  arranged  in  Conformity  with  ••  An 
American  Text-Boole  of  Gynecology."  By  J.  W.  Long,  M.D., 
Professor  of  Diseases  of  Women  and  Children,  Medical  College  of 
Virginia,  etc.     Cloth,  interleaved,  $1.00  net. 

**  The  book  is  certainly  an  admirable  risumS  of  what  every  gynecological  student  and 
mctitioner  should  kaow,  and  will  prove  of  value  not  only  to  those  who  have  the  *  American 
Text- Book  of  Gynecology,'  but  to  others  as  well." — Brooklyn  Medical  Journal. 
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MACOONALD'S  SURGICAL  DIAGNOSIS  4ND  TREATMENT. 

Surgical  Diagnosis  and  Treatment.  By  J.  W.  MACDoNAto,  M 
Edin.,  F.R.C.S.,  lidin.,  i^rofcssor  of  ihe  Practice  of  Surgery  and  of 
Clinital  Surgery  in  Haniline  University ;  Visiting  Surgeon  to  St, 
Barnabas'  Hosiiital,  Minneapolis,  etc.  Handsome  octavo  volnme  of 
800  pages,  profusely  illustrated.  Cloth,  ^5.00  net;  Half  Morocco, 
j6,oo  net. 


••  A  thorough  tnd  complete  work  on  iorsic«l  dingnotis  and  ireatment,  free  Trom  p 
6\og,  full  or  vslualilp  mnlrrial,  and  in  acceird  with  Ihe  lurgknl  ti:ai.hing  of  the  day," 
Mtdi,<tl  Niim,  Nrw   York. 

"  The  work  is  brimful  of  just  Ihe  kind  r<r  -inctical  infonnalion  lliat  it  uwful  alike  t 
sludenla  and  practilioncn.     ll  is  a  pleasure  lo  uommend  ihe  bock  because  of  iis  in 
•alui   lo  llic  raediLal  practilioner." — Cinriniiati  Lanetl-Chnu 

MALLORY  AND  WRIGHT'S  PATHOLOGICAL  TECHNIQUE. 

Pathological  Technitjue.  A  Practical  Manual  for  Laboratory  Woiltl 
in  I'atholoyy.  liacteriology.  and  Morbid  Anatomy,  widi  chapters  oaj 
Post-Morleni  Technique  and  the  I'erforniance  of  Autopsies.  By  pRANltfl 
B.  Mallorv,  A.M.,  M.D.,  As.<>istant  Professor  of  Pathiilopy,  HarvardJ 
University  Medical  School,  Boston;  and  Ja.mks  H.  Wriohi.  A-M-.T 
M.D,,  Instructor  in  Pathology,  Harvard  University  Medical  School,a 
Boston.  Octavo  volume  of  396  pages,  handsomely  illustratt^.  Clothtfl 
1 3. 50  net, 


e  puliticaiinn  ai  this  book,  and  t  am  gl^  lo     . 
Wrv  and  post-morlem  guide,  full  of  prsclital  in{nrTnalioaJ| 
H.'Welch,  Prr-ffssur  e/  i'alMpgr.  jBltni  JfypMm    "  '^' 


"  I  haTc  been  lookinR  forward 
I  find  il  lo  he  a  moit  useful  lalHirat 
aiid  well  up  lo  dale, " — ^ 
vtriiiy,  Ballimorr,  MJ. 

MARTIN'S   MINOR   SURGERY.   BANDAGING.    AND    VENEREAL 

DISEASES.     Second  Hdition.  Revised. 
Essentials    of     Minor    Surgery,    Bandaging,    and     Venttreal 

Diseases.  By  F^iward  Martin,  A.M..  M.D,,  Clinical  Professor  of 
Genito-Urinary  Diseases,  University  of  Pennsylvania,  etc.  Cniwn 
octavo,  166  pages,  with  78  illustrations.  Cloth,  ^1.00;  interleaved  for 
notes.  Ji.JS- 

[See  Saunden'  Question- Compends,  page  a.i-] 

"  A  very  practical  and  syttemallc  sluily  of  tlie  sul^ccls,  and  sbovri  (he  aulhor't  famit- 
iarily  willi  ihe  needs  cf  Bludeiils." — ThrrafiulU  Gaulle. 

MARTIN'S  SURGERY.     Seventh  Edition,  Revised. 

Essentials  of  Surgery.  CnntaiiHii^  also  Venereal  Diseases.  Siirgi-^ 
cal  Landmarks,  Minor  and  Uperaiive  Surgery,  and  a  coni|jlete  de- 
scription, with  illustrations,  of  the  Handkerchief  and  Roller  Bandages. 
By  EuwARD  Martin,  A.M.,  M.D.,  Clinical  Professor  of  Genito- 
Urinary  Diseases,  University  uf  Pennsylvania,  etc.  Crown  octavo,  34a 
pages,  illustrated.  With  an  Appendix  on  the  prcpiration  of  the  materi^. 
used  in  Antiseptic  Surgery,  etc.,  and  a  chapter  on  .\ppendicitis.  Clol 
<i.oo  net :  interleaved  for  notes,  81,25  net 

[See  Saiiniiers'  Question-  Comfends,  page  33.] 
"  Contains  all  neceuary  esMnlinU  of  modem  surgery  in  a  companiirElf  «nall 

lU  style  is  inleresliiij!,  and  ils  illailralionl  are  admirable. " — Mfdteal  atui  SHrgical .~ 


I 


Medical  Publications  of  W.  B.  Saunders.  19 


McFARLAND'S  PATHOGENIC  BACTERIA.  Second  Edition,  Re- 
vised and  Greatly  Enlarged. 
Text-Boole  upon  the  Pathogenic  Bacteria.  By  Joseph  McFar- 
LAND,  M.  D. ,  Professor  of  Pathology  and  Bacteriology  in  the  Medico- 
Chirurgical  College  of  Philadelphia,  etc.  Octavo  volume  of  497  pages, 
finely  illustrated.     Cloth,  I2.50  net. 

<*  Dr.  McFarland  has  treated  the  subject  in  a  systematic  manner,  and  has  succeeded  in 
presenting  in  a  concise  and  readable  form  the  essentials  of  bacteriology  up  to  date.     Alto 
gether,  the  book  is  a  satisfactory  one,  and  I  shall  take  pleasure  in  recommending  it  to  the 
students  of  Trinity  College."— H.  B.  Andkrson,  M.D.,  Professor  of  Pathology  and  Bac- 
teriology ^  Trinity  Medical  College y  Toronto. 

MEIGS  ON  FEEDING  IN  INFANCY. 

Feeding:  in  Early  infancy.  By  Arthur  V.  Meigs,  M.D.  Bound 
in  limp  cloth,  flush  edges,  25  cents  net. 

**  This  pamphlet  is  worth  many  times  over  its  price  to  the  physician.  The  author'f 
.experimenia  and  conclusions  are  original,  and  have  been  the  means  of  doing  much  good.**— 
Medical  Bulletin. 

MOORE'S  ORTHOPEDIC  SURGERY. 

A  Manual  of  Orthopedic  Surgery.  By  James  E.  Moore,  M.D., 
Professor  of  Orthopedics  and  Adjunct  Professor  of  Clinical  Surgery, 
University  of  Minnesota,  College  of  Medicine  and  Surgery.  Octavo 
volume  of  356  pages,  handsomely  illustrated.     Cloth,  I2.50  net. 

*<  A  most  attractive  work.  The  illustrations  and  the  care  with  which  the  book  is  adapted 
to  the  wants  of  the  general  practitioner  and  the  student  are  worthy  of  great  praise." — Chicago 
Medical  Recorder. 

**  A  very  demonstrative  work,  every  illustration  of  which  conveys  a  lesson.  The  work  is 
a  most  excellent  and  commendable  one,  which  we  can  certainly  endorse  with  pleasure." — 
St.  Louis  Medical  and  Surgical  Journal. 

MORRIS'S   MATERIA   MEDICA   AND  THERAPEUTICS.       Fifth 
Edition,  Revised. 

Essentials  of  Materia  Medica,  Therapeutics,  and  Prescription- 
Writing.  By  Henry  Morris,  M.D.,  late  Demonstrator  of  Thera- 
peutics, Jefferson  Medical  College,  Philadelphia;  Fellow  of  the  College 
of  Physicians,  Philadelphia,  etc.  Crown  octavo,  288  pages.  Cloth, 
III. 00;  interleaved  for  notes,  J1.25. 

[See  Saunders*  Question- Compendsy  page  22.] 

•*  This  work,  already  excellent  in  the  old  edition,  has  been  largely  improved  by  rcv|. 
aicm.  *  * — American  Practitioner  and  News. 

MORRIS,  WOLFF,  AND  POWELL'S   PRACTICE  OF  MEDICINE. 
Third  Edition,  Revised. 

Essentials  of  the  Practice  of  Medicine.  By  Henry  Morris,  M.D., 
late  Demonstrator  of  Therapeutics,  Jefferson  Medical  College,  Phila- 
delphia ;  with  an  Appendix  on  the  Clinical  and  Microscopic  Examina- 
tion of  Urine,  by  Lawrence  Wolff,  M.D. ,  Demonstrator  of  Chemistry, 
Jefferson  Medical  College,  Philadelphia.  Enlarged  by  some  300  essen- 
tial formulae  collected  and  arranged  by  William  M.  Powell,  M.D. 
Post-octavo,  488  pages.     Cloth,  $2.00. 

[See  Saunders^  Question- Compends^  page  22.] 

"  The  teaching  is  sound,  the  presentation  graphic  ;  matter  full  as  can  be  desired,  «uio 
style  attractive." — American  Practitioner  and  News. 
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MORTEN'S  NURSE'S  DICTIONARY. 

Nurse's  Dictionary  of  Medical  Terms  and  Nursing  Treat>^ 
ment.  Containing  Definitions  of  the  Pnnci|)al  Medical  and  Nursing 
Terms  an iJ  Abbreviations;  of  the  Instruments,  Drugs,  Diseases,  Acci- 
dents, Treatments,  Operations,  Foods.  Appliances,  etc.  encountered 
in  the  ward  or  in  the  sick-room.  By  Honnor  Morten,  author  of 
"How  to  Become  a  Nurse,"  etc.  i6mo,  140  pages.  Cloth,  gi.oo. 
"  A  handy,  compact  lillla  volun 

of  which  is  annged  in  dictLonary  01 

It  U  cenainly  of  vslue  10  those  for  wh 


c,  conloining  a  luge  amount  of  geneml  inftmnatjan,  1 
FDcyclopedic  form.  I  has  faciliuiliig  [|uick  rerercacfcl 
rise  uw  it  is  puhlishcd." — CAicajy  Cliniiii/  Hivim. 


NANCREDE'S  ANATOMY.     Sixth  Edition.  Thoroughly  Revised. 

Essentials   of    Anatomy,  includiug    the    Anatomy    of  ihe   Viscera.  J 

Hy  Charles  II.  Nani;reiif.,  M.IJ.,  1.I,.D.,  Professor  of  Surgery  and, 
of  Clinical  Surgery  in  the  University  of  Michigan,  .\nn  Arbor.  Crown  1 
octavo,  410  pages;  151  illustrations.  Based  upon  Gray's  Ana/omy.Y 
Cloth,  S'-oo  net ;  interleaved  for  notes,  S1.25  net. 

[See  Saunders'  Question- ComfendSt  page  J3.] 

"  FcjT  self  quisling  a 
kIiooI,  ii  ivijuld  nol  be  c« 

NANCREDE'S  ANATOMY  AND  DISSECTION.     Fourth  Edition. 
Essentials  of  Anatomy  and    Manual  uf    Practical    Dissection.  I 

By  (  liARi.KS  !(.  Nancuki.l;,  M.D..  ].1.,|)  ,  I'rolL-s.sor  ..1  Siirycry  mid  of  J 
Clinical  Surgery.  University  of  Michigan,  Ann  Arbor.  I'osi-ociavo ;« 
500  pages,  with  full-page  lithographic  plates  in  colors,  and  nearly  loafl 
illustrations.     Kxtra  Cloth  (or  (Jilcloth  for  dissection-room),  $2. 

■nalomy,  at  ll 
It.  The  plal. 
in  iHcir  work  it 


a  many  respects  lie  coniiderrd  on  fpitotne  of  Gray's  popular  wnrk  01 
Line  time  hnving  some  distinguishing  chnricleri sties  o\  its  own  la  1 
■e  of  more  than  ^inlitiary  eirelienct.  and  are  of  esprciat  value  la  stiideali 

n  the  diisecliiig  toom." ~-Jmi Hill  I'/  Ihi  AmtritaM  Mntical  Asitrmtitn. 

NANCREDE'S  PRINCIPLES  OF  SUROERV. 

Lectures  on  the  Principles  of  Surgery.     By  Chas.  B.  NancrbdE^ 


1,1,-1)..   I'ru 
siiv  of  Michigan,  .-Vnn  Arl>or. 
Cloth,  Si. so  net. 


I  of  riinirnl  Snrgery,  Univt 

'oliime  of  398  pages,  illustrated.  1 


NORRIS'S  SYLLABUS  OF  OBSTETRICS.    Third  Edition,  Revised.! 
Syllabus  of  Obstetrical  Lectures  in  (he  Medical  Department] 

of  the  University  of  Pennsylvania.  By  Richaku  C,  Nokris,  f 
A.M..  M.D.,  Deiiionstraior  of  Olistctrics,  University  of  Tennsylvania.  J 
Crown  octavo,  232  |>agfs.      Cloth,  interleaved  for  notes,  $2.00  net. 

PENROSE'S  DISEASES  OF  WOMEN.     Third  Edition.  Revised. 

A  Text-Boole  of  Diseases  of  Women.  Hy  CifARi.ns  B.  Penrose,^ 
M.  11,,   Ph.D..  Formerly  Professor  of  Gynecology  in   ihe  I'niversitjr 

of  Pennsylvania;    Surgeon   to   the  Gyneccan    Hospilnl.    Philadelphia. 

Octavo  volume  of  531  pages,  handsomely  illustrated.    Cloth,  P3, 75  net. 

"I  shall  value  very   highly  the  copy  of   Penrose's  'Diseases  of  Women'  received.., 
I  have  alrEady  recommended  it  to  my  class  u  THE  BEST  book."— How  a  1 
Prgftnar  0/  Gynicalogy  and  Obilrlrits,  Johns  Hofkins  Uatversity,  Ballimatt 
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POWELL'S  DISEASES  OP  CHILDREN.     Second  E<;ition. 

Essentials  of  Diseases  of  Children.  By  William  M.  Powell, 
M.D.,  Attending  Physician  to  the  Mercer  House  for  Invalid  Women 
at  Atlantic  City,  N.  J. ;  late  Physician  to  the  Clinic  for  the  Diseases  of 
Children  in  the  Hospital  of  the  University  of  Pennsylvania.  Crown 
octavo,  222  pages.     Cloth,  |i.oo;  interleaved  for  notes,  $1.25. 

[See  Saunders^  Question- Compends^  page  21.] 

"Contains  the  gist  of  all  the  best  works  in  the  department  to  which  it  relates."— 
American  Practitioner  and  Ne7vs. 

PRINQLE'S  SKIN  DISEASES  AND  SYPHILITIC  AFFECTIONS. 

Pictorial  Atlas  of  Skin  Diseases  and  Syphilitic  Affections 
(American  Edition).  Translation  from  the  French.  Edited  by 
J.  J.  Pringle,  M.B.,  F.R.C.P.,  Assistant  Physician  to  the  Middlesex 
Hospital,  London.  Photo-lithochroraes  from  the  famous  models  in 
the  Museum  of  the  Saint-Louis  Hospital,  Paris,  with  explanatory  wood- 
cuts and  text.  In  12  Parts.  Price  per  Part,  $3.00.  Complete  in 
one  volume,  Half  Morocco  binding,  $40.00  net. 

"  I  strongly  recommend  this  Atlas.  The  plates  are  exceedingly  well  executed,  and 
will  be  of  great  value  to  all  studying  dermatology." — Stephen  Mackenzie,  M.D. 

<*The  introduction  of  explanatory  wood-cuts  in  the  text  is  a  novel  and  most  important 
feature  which  greatly  furthers  the  easier  understanding  of  the  excellent  plates,  than  which 
nothing,  we  venture  to  say,  has  been  seen  better  in  point  of  correctness,  beauty,  and  general 
merit." — Xno  York  Medical  Journal. 

PRYOR— PELVIC  INFLAMMATIONS. 

The  Treatment  of  Pelvic  Inflammations  through  the  Vagina. 

By  W.  R.  Pryor,  M.D.,  Professor  of  Gynecology  in  New  York  Poly- 
clinic.    i2ino,  248  pages,  handsomely  iliustrated.     Cloth,  $2.00  net. 

"  This  subject,  which  has  recently  been  so  thoroughly  canvassed  in  high  gynecological 
circles,  is  made  available  in  this  volume  to  the  general  praciitioner  and  student.  Nothing  is 
too  minute  for  mention  and  nothing  is  taken  for  granted ;  consequently  the  book  is  of  the  utmost 
value.   The  illustrations  and  the  technique  are  beyond  criticism." — Chicago  Medical  Recorder. 

PYE'S  BANDAQINQ. 

Elementary  Bandaging  and  Surgical  Dressing.  With  Direc- 
tions concerning  the  Immediate  Treatment  of  Cases  of  Emergency. 
For  the  use  of  Dressers  and  Nurses.  By  Walter  Pye,  F.R.C.S.,  late 
Surgeon  to  St.  Mary's  Hospital,  London.  Small  i2mo,  with  over  80 
illustrations.     Cloth,  flexible  covers,  75  cents  net. 

**  The  directions  are  clear  and  the  illustrations  are  good." — London  Lancet, 

**  The  author  writes  well,  the  diagrams  are  clear,  and  the  l)ook  itself  is  small  and  port- 
able, although  the  paper  and  type  are  good." — British  Medical  Journal. 

RAYMOND'S  PHYSIOLOGY. 

A  Manual  of  Physiology.  By  Joseph  H.  Raymond,  A.M.,  M.D., 
Professor  of  Physiology  and  Hygiene  and  Lecturer  on  Gynecology  in 
the  Long  Island  College  Hospital ;  Director  of  Physiology  in  the 
Hoagland  Laboratory,  etc.  382  pages,  with  102  illustrations  in  the 
text,  and  4  full-page  colored  plates.     Cloth,  ^1.25  net. 

**  Extremely  well  gotten  up,  and  the  illustrations  have  been  selected  with  care.  The 
text  is  fully  abreast  with  modem  physiology." — British  Medical  Journal, 


Saunders' 


Arranged  in  Question  and 
Answer  Form. 

nrHE  MOST  COMPLETE  AND  BEST 
ILLUSTRATED  SERIES  OF 
COMPENDS  EVERBSUEa 
Now  the  Standard  Authorities  in  Medical  Literature  .... 

with  Studeiite  and  Practttionera  in  every  City  of  the  United  SUtei  and  Oiimda. 


QUESTION 

CoMPENDS 


^    OVER  175,000  COPIES  SOLD.    2> 
THE  REASON -yHY. 

They  are  tlie  savimce  guard  of  "  Sludcnrs  Helps  "—thai   tiO   MF.i.p.      Tlity  are  tbe 
leaden  in  their  5]>ccial  line,  well  and  nulliori  tali  rely  written  by  alile  men.  who,  as  leMcheniii 
the  large  colleger,  know  exactly  wimt  a  wanted  by  a  student  preparing  (or  his  enamuiatiolit. 
Tbe  judgment  exercised  in  the  seleclion  at  authors  is  fulty  demonstrated  by  their  |in)felsiond    ] 
■landing.     Chosen  from  tbe  ratiks  of  DemDnitratora,  Quii-master»,  and  Assistants,  mn 
them  have  become  Professois  and  Lecturers  in  their  respeclife  colleges. 

Each  book  is  of  convenient  size  (5x7  inches) ,  containing  on  an  average  350  pages,    ' 
piofuicly  illustrated,  and  elegantly  printed  in  cleat,  readable  type,  on  fine  pa]>er. 

llie  entire  series,  numbering  Iwenty-lbree  volumes,  has  been  kept  ihoroughly  revbed 
and  enlarged  when  necessary,  many  of  the  books  being  ja  their  liflh  and  sixth  edition*. 

TO  SUM  UP. 

Allbougli  there  ore  numerous  other  Quiues,  Manuals,  Aids,  etc.  in  the  market,  none  of 
them  approach  the  "  Blue  Scries  of  Question  Compends ;"  and  the  claim  is  made  for  th* 
following  points  of  excellence  ; 

I.    Professional  disllnctlon  and  reputation  of  Hulhors. 

3.    Conciseness,  clearness,  and  soundness  of  trcalmenl. 

3.    Quality  of  illustrations,  paper,  printing,  and  binding. 
Any  cf  tbtte  Compeodt  will  be  nulled  on  receipt  of  price  (lee  next  page  (or  Lbt).    , 


Saunders'  Question-Compend  Series. 

Prlce»  Ootfit  $1*00  per  copy^  except  when  otherwise  noted* 


IC 


Where  the  work  of  preparing  students*  manuals  is  to  end  we  cannot  say,  but  the 
Sanndera  Series,  in  our  opinion,  bears  off  the  palm  at  present."— AVur  yiorA  Medical  Records 


1.  ESSENTIALS  OF  PHYSIOLOGY.    By  H.  A.  Hare,  M.D.    Fourth  edition, 

revised  and  enlarged.     (;$l.oo  net.) 

2.  ESSENTIALS  OF  SURGERY.    By  Edward  Martin,  M.D.    Seventh  edition, 

revised,  with  an  Appendix  and  a  chapter  on  Appendicitis.     ($l.oo  net.) 

3.  ESSENTIALS  OF  ANATOMY.     By  Chari.es  B.   Nancrede,  M.D.     Sixth 

edition,  thoroughly  revised  and  enlarged.     {%\.oo  net.) 

A.  ESSENTIALS  OF  MEDICAL  CHEMISTRY,  ORGANIC  AND  INORGANIC. 

By  Lawrence  Wolff,  M.D.     Fifth  edition,  revised.     (;$i.oo  net.) 

5.  ESSENTIALS  OF  OBSTETRICS.    By  W.  Easterly  Ashton,  M.D.    Fourth 

edition,  revised  and  enlarged. 

6.  ESSENTIALS  OF  PATHOLOGY  AND  MORBID  ANATOMY.    By  C.  E. 

Armand  Semple,  M.  D. 

7.  ESSENTIALS  OF  MATERIA  MEDICA,  THERAPEUTICS,  AND  PRE- 

SCRIPTION-WRITING.   By  Henry  Morris,  M.D.      Fifth  edition,  revised. 

8,9.  ESSENTIALS  OF  PRACTICE  OF  MEDICINE.  By  Henry  Morris, 
M.D.  An  Appendix  on  Urine  Exa.mi nation.  By  Lawrence  Wolff,  M.D. 
Third  edition,  enlarged  by  some  300  Essential  Fonnulrt,  selected  from  eminent 
authorities,  by  Wm.  M.  Powell,  M.D.     (Double  number,  ^2.00.) 

10.  ESSENTIALS  OF  GYNiCCOLOGY.      By  Edwin  B.  Cragin,  M.D.      Fourth 

edition,  revised. 

11.  ESSENTIALS  OF  DISEASES  OF  THE  SKIN.    By  Henry  W.  Stelwagon, 

M.D.     Fourth  edition,  revised  and  enlarged.     ($1.00  net.) 

12.  ESSENTIALS  OF  MINOR  SURGERY,  BANDAGING,  AND  VENEREAL 

DISEASES.     By  Edward  Martin,  M.D.    Second  ed. ,  revised  and  enlarged. 

13.  ESSENTIALS  OF  LEGAL  MEDICINE,  TOXICOLOGY,  AND  HYGIENE. 

By  C.  E.  Armand  Semple,  M.D. 

\A.  ESSENTIALS  OF  DISEASES  OF  THE   EYE,  NOSE,  AND  THROAT. 

By  Edward  Jackson,  M.D.,  and  E.  B.  Gleason,  M.D.     Second  ed.,  revised. 

15.  ESSENTIALS  OF  DISEASES  OF  CHILDREN.    By  William  M.  Powell, 

M.D.     Second  edition. 

16.  ESSENTIALS  OF  EXAMINATION  OF  URINE.     By  Lawrence  Wolff, 

M.D.     Colored  "Vogel  Scale."     (75  cents.) 

17.  ESSENTIALS  OF  DIAGNOSIS.    By  S.  Solis  Cohen,  M.D.,  and  A.  A.  Eshner, 

M.D.     Second  edition,  thoroughly  revised.      (Si.oo  net.) 

18.  ESSENTIALS  OF  PRACTICE  OF  PHARMACY.     By  Lucius   E.   Sayre. 

Second  edition,  revised  and  enlarged. 

20.  ESSENTIALS  OF  BACTERIOLOGY.     By  M.  V.  Ball,  M.D.     Third  edition, 

revised. 

21.  ESSENTIALS  OF  NERVOUS  DISEASES  AND  INSANITY.     By  John  C. 

Shaw,  M.D.     Third  edition,  revised. 

22.  ESSENTIALS  OF  MEDICAL  PHYSICS.      By  Fred  J.    Brockway,   M.D. 

Second  edition,  revised.     ($1.00  net.) 

23.  ESSENTIALS  OF  MEDICAL  ELECTRICITY.   By  David  D.  Stewart,  M.D., 

and  Edward  S.  Lawranck,  M.  D. 

24.  ESSENTIALS  OF  DISEASES  OF  THE   EAR.     By  E.  B.  Gleason,  M.D. 

Second  edition,  revised  and  greatly  enlarged. 


Pamphlet  containing  specimen  pages^  etc  sent  free  upon  application. 


Saunders' 
New  Series 
of  Manuals 


for  Students 
and 
Practitioners. 


'T'HAT  that  ezMi  &  need  fot  Ihotoughiy  relubte  h&nd-boolu  on  the  leading  bnocba 
of  McdiciDC  and  Surgery  k  a  fact  amply  demonstraled  by  llie  favor  with  ivhlcll 
the  SAUNDERS  NEW  SERIES  OF  MANUALS  hav(  bien  received  by  medical 
itudenli  and  practitioner*  and  by  Ihe  Medical  Prea.  These  manuals  are  not  merely 
eondenMtiom  from  present  literature,  but  are  ably  wriHen  by  well-known  authon 
And  practitioners,  mo«l  ol  them  being  teachers  in  representative  American  colkge*. 
Each  volume  ii  concuely  and  authorilativeiy  written  and  exhaustive  in  detail,  without 
being  encumbered  w^th  the  introduction  of  "  cases,"  which  so  largely  expand  the 
ocdtnary  teil-book.  These  manuals  will  therefore  form  an  admirabie  collection  of 
advanced  lectures,  useful  alike  to  the  medical  student  and  the  practitioner  i  to  tlie 
Utter,  too  busy  to  search  through  page  after  page  of  elaborate  treatitei  for  what  lie 
wants  to  know,  they  will  prove  of  inestinuble  value  i  to  the  former  they  wtU  jifofd 
■afe  guides  to  the  essential  points  ol  study. 

The  SAUNDERS  NEW  SERIES  OF  MANUALS  are  conceded  to  be  ■op«rior 
to  any  similar  books  now  on  tile  market.  No  other  manuals  affoid  so  much  Infor- 
mation in  such  a  concise  and  available  form.  A  liberal  expenditure  has  enabled  tlic 
publisher  to  render  the  inecbanleal  portion  of   Ihe  work  worthy  of   ttie  high  literary 


standard  attained  by  these  books. 
Any  of  these  Manuals  will  be  o 


n  receipt  oi  price  (lee  next  page  fot  List). 


Saunders^  New  Series  of  Manuals^ 


VOLUMES  PUBLISHED. 

PHYSIOLOGY.  By  Joseph  Howard  Raymond,  A.M.,  M.D.,  Professor  of  Physiology 
and  Hygiene  and  Lecturer  on  Gynecology  in  the  Long  Island  College  Hospital; 
Director  of  Physiology  in  the  Hoagland  Laboratory,  etc.     Illustrated.    Cloth,  i^i.25  net 

SURQERY,  Oeneral  and  Operative.— By  John  Chalmers  DaCosta,  M.  D.,  I»ro- 

fessor  of  Practice  of  Surgery  and  Clinical  Surgery,  Jefferson  Medical  College,  Philadel- 
phia; Surgeon  to  the  Philadelphia  Hospital,  etc.  Second  edition,  thoroughly  revised 
jind  greatly  enlarged.  Octavo,  911  pages,  profusely  illustrated.  Cloth,  $4.00  net; 
Half  Morocco,  $5.00  net. 

DOSE-BOOK    AND   MANUAL   OF   PRESCRIPTION-WRITINQ.     By  E.   Q. 

Thornton,  M.D.,  Demonstrator  of  Therapeutics,  Jefferson  Medical  College,  Phila- 
delphia.    Illustrated.     Cloth,  ^1.25  net. 

SURGICAL  ASEPSIS.  By  Carl  Beck,  M.D.,  Surgeon  to  St.  Mark's  Hospital  and 
to  the  New  York  German  PolikUnik,  etc.     Illustrated.     Cloth,  ^1.25  net 

MEDICAL  JURISPRUDENCE.  By  Henry  C.  Chapman,  M.D.  Professor  of  Insti- 
tutes  of  Medicine  and  Medical  Jurisprudence  in  the  Jefferson  Medical  College  of  Phila- 
delphia.     Illustrated.     Cloth,  ^$1.50  net. 

SYPHILIS  AND  THE  VENEREAL  DISEASES.  By  James  Nevins  Hyde,  M.D., 
Professor  of  Skin  and  Venereal  Diseases,  and  Frank  H.  Montgomery,  M.D.» 
Lecturer  on  Dermatology  and  Genito-Urinary  Diseases  in  Rush  Medical  College, 
Chicago.     Profusely  illustrated.     Cloth,  $2.50  net. 

PRACTICE  OF  MEDICINE.  By  George  Roe  Lockwood,  M.D.,  Professor  of 
Practice  in  the  Woman's  Medical  College  of  the  New  York  Infirmary ;  Instructor  in 
Physical  Diagnosis  in  the  Medical  Department  of  Columbia  College,  etc.  Illustrated. 
Cloth,  ^2.50  net. 

MANUAL  OF  ANATOMY.  By  Irving  S.  Haynes,  M.D.,  Adjunct  Professor  of 
Anatomy  and  Demonbtrator  of  Anatomy,  Medical  Department  of  the  New  York 
University,  etc.     Beautifully  illustrated.     Cloth,  $2.50  net. 

MANUAL  OF  OBSTETRICS.  By  W.  A.  Nfavman  Dorland,  M.D.,  Assistant 
Demonstrator  of  Obstetrics,  University  of  Pennsylvania ;  Chief  of  Gynecological  Dis- 
pensary, Pennsylvania  Hospital,  etc.     Profusely  illustrated.     Cloth,  $2.50  net. 

DISEASES  OF  WOMEN.  By  J.  Bland  Sutton,  F.  R.  C.  S.,  Assistant  Sui^eon  to 
Middlesex  Hospital  and  Surj;eon  to  Chelsea  Hospital,  London;  and  Arthur  E. 
Giles,  M.  D.,  B.  Sc.  Ix»nd.,  K.R.C.S.  Edin.,  Assistant  Surgeon  to  Chelsea  Hos])ital, 
London.     Handsomely  illustrated.     Cloth,  ^2.50  net. 


VOLUMES  IN  PREPARATION. 

NERVOUS  DISEASES.  By  Charles  W.  Burr,  M.D.,  Clinical  Professor  of  Nervous 
Diseases,  Medico-Chirurgical  College.  Philadelphia;  Pathologist  to  the  Orthopaedic 
Hospital  and  Infirmary  for  Nervous  Diseases;  Visiting  Physician  to  the  St.  Joseph 
Hospital,  etc. 

*«*  There  will  be  published  in  the  same  series,  at  short  intervals,  carefully-prepared  workt 
on  various  subjects  by  prominent  specialists. 


Pamphlet  containing  specimen  pages^  etc  sent  het  tspon  application* 


SAUNDBY'S  RENAL  AND  URINARY  DISEASES. 

Lectures  on  Renal  and  Urinary  Diseases.     By  Robert  Saundbv,  1 

M.D.  Edin.,  1-tllow  of  the  Royal  College  of  Physicians,  London,  and 
of  the  Royal  Medico-Chirurgical  Society;  Physician  to  the  General 
Hospital ;  Consulting  Physician  to  the  Eye  Hospital  and  to  the  Hos- 
pital for  Diseases  of  Women ;  Professor  of  Medicine  in  Mason  College, 
Birmingham,  etc.  Octavo  volume  of  434  pages,  wiih  numerous  illua- 
trations  and  4  colored  plates.     Cloth,  51.50  net. 


"  The  volatile  makes  d  favorable  iiuiircssioii  at  1 
'  cannot  find  any  part  of  the  subject  in  vhich  ihc  vi 
and  fortified  bv  tviiience  drawn  frorn  Ihe  most  Ttct' 
omniended."— ifnWiA  MtdHot  JoHrnal. 


Tlic  style  i 


5AUNDERS'  MEDICAL  HAND-ATLA5E5. 

For  full  description  of  this  series,  with  list  of  volumes  and  prices,  see  I 


."  Ixhminn  Medicinisdie  IlindatUntrn  faclnnc  to  ibi 
to  be  appropriated  by  any  one  nation." — youmal  of  Eyr, 

"The  sippearance  of  these  works  tnnrki  a  new  ei 
work*." — Tht  Canadian  Practiliontr. 


I  illustrated  Engli&h  mcdicd 


SAUNDERS'  POCKET  MEDICAL  FORMULARY.      Fifth  EdlUon, 
Revised. 

By  WiLLEAM  M.  Powell,  M.D.,  Attending  Physician  to  the  Mercer 
House  for  Invalid  Women  at  Allaniic  City,  N.  J.  Containing  1800 
formulEe  selected  from  the  best-known  aiuhorities.  With  an  Appen- 
dix containing  Posological  Table,  Formulje  and  Doses  for  Hypo- 
deniiic  Medication,  Poisons  and  their  Antidotes,  Diameters  of  the 
Female  Pelvis  and  Fcetal  Head.  Obstetrical  Table.  Diet  List  for  Various 
Diseases,  Materials  and  Drugs  used  in  Antiseptic  Surgery,  Treatment 
of  Asphyxia  from  Drowning,  Surgical  Remembrancer,  Tables  of 
Incompatibles,  Eniptise  Fevers,  Weights  and  Measures,  etc.  Hand- 
somely bound  in  flexible  morocco,  with  side  index,  wallet,  and  flap. 
>i.75net. 

"This  IJtlle  hook,  thai  can  br  conveniently  cnnieil  in  tlie  pocket,  containa  an  iniDietue 
•mount  of  material.  It  ii  very  useful,  and.  as  llie  Tiiiiiie  of  the  author  of  each  preicriptkifi 
b  giveu,  ia  unuauBlly  nX,BbiK."—Mfd.ial  A-rmrd,  New  York. 

SAVRE'S  PHARMACY.     Second  Edition.  Revised. 

Essentials  of  the  Practice  of  Pharmacy.  By  Lucius  E.  Satre. 
M.D..  Professor  of  Pharmacy  and  Materia  Medica  in  the  University  o( 
Kansas.  Crown  octavo,  200  pages.  Cloth,  ^i. 00;  jnlcrlcaved  for 
notes,  $1.25. 

[See  Saunders'  Qufstion-Comfiends,  page  ai.] 
"  The  topics  are  treated  in  a  simple,  prnclical  manner,  and  the  work  forms 
•tudenl's  manual." — BosIoh  Mtdica!  and  Surreal  Ju 

SCUDDERS  FRACTURES. 

The  Treatment  of  Fractures,  by  Chas.'L.  ScitoDER,  M.D.,  ,\»- J 
sistant  in  Clinical  and  Operative  Surgery.  Harvard  Medical  School./ 
Octavo,  400  pages,  with  neariy  (ioo  original  illustrations.     Cloth,  % 


■ 
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SEMPLE'S  LEGAL  MEDICINE,  TOXICOLOQY,  AND  HYGIENE. 

Essentials  of  Legal  Medicine,  Toxicology,  and  Hygiene.     By 

C.  E.  Armand  Semple,  B.  A.,  M.  B.  Cantab.,  M.  R.  C.  P.  Lend., 
Physician  to  the  Northeastern  Hospital  for  Children,  Hackney,  etc. 
Crown  octavo,  212  pages;  130  illustrations.  Cloth,  $1.00;  interleaved 
for  notes,  ^51.25. 

[See  Saunders    Question- Compendsy  page  21.] 

**  No  general  practitioner  or  student  can  afford  to  be  without  this  valuable  work.  The 
subjects  are  dealt  with  by  a  masterly  hand." — Londoti  Hospital  Gazette. 

SEMPLE'S  PATHOLOGY  AND  MORBID  ANATOMY. 

Essentials   of    Pathology   and    Morbid   Anatomy.     By  C.   E. 

Armand  Semple,  B.A.,  M.B.  Cantab.,  M.R.C.P.  Lond.,  Physician  to 
the  Northeastern  Hospital  for  Children,  Hackney,  etc.  Crown  octavo, 
174  pages;  illustrated.     Cloth,  ;Ji. 00  ;  interleaved  for  notes,  $1.25. 

[See  Saunders'  Question- CompendSy  page  21.] 

**  Should  take  its  place  among  the  standard  volumes  on  the  bookshelf  of  both  student 
and  practitioner." — London  Hospital  Gazette. 

SENN'S  GENITO-URINARY  TUBERCULOSIS. 

Tuberculosis  of  the  Genito-Urinary  Organs,  Male  and  Female. 

By  Nicholas  Senn,  M.D.,  Ph.D.,  LL.D.,  Professor  of  the  Practice  of 
Surgery  and  of  Clinical  Surgery,  Rush  Medical  College,  Chicago. 
Handsome  octavo  volume  of  320  pages,  illustrated.     Cloth,  J3.00  net. 

**  An  important  book  upon  an  important  subject,  and  written  by  a  man  of  mature  judg- 
ment and  wide  experience.  The  author  has  given  us  an  instructive  book  upon  one  of  the 
most  important  subjects  of  the  day.*' — Clinical  Reporter. 

"  A  work  which  adds  another  to  the  many  obligations  the  profession  owes  the  talented 
author." — Chicago  Medical  Recorder, 

SENN'S  SYLLABUS  OF  SURGERY. 

A  Syllabus  of  Lectures  on  the  Practice  of  Surgery,  arranged 
in  conformity  with  ••  An  American  Text-Book  of  Surgery."    By 

Nicholas  Senn,  M.D.,  Ph.D.,  Professor  of  the  Practice  of  Surgery  and 
of  Clinical  Surgery  in  Rush  Medical  College,  Chicago.     Cloth,  ^2.00. 

**  This  syllabus  will  be  found  of  service  by  the  teacher  as  well  as  the  student,  the  work 
being  superbly  done.  There  is  no  praise  too  high  for  it.  No  surgeon  should  be  without 
it." — Neio  York  Aledical  Times. 

SENN'S  TUMORS. 

Pathology  and  Surgical  Treatment  of  Tumors.     By  N.  Senn, 

M.D.,  Ph.D.,  LL.D.,  Professor  of  Surgery  and  of  Clinical  Surgery, 
Rush  Medical  College ;  Professor  of  Surgery,  Chicago  Polyclinic ; 
Attending  Surgeon  to  Presbyterian  Hospital;  Surgeon-in-Chief,  St. 
Joseph's  Hospital,  Chicago.  Octavo  volume  of  710  pages,  with  515 
engravings,  including  full-page  colored  plates.  New  and  Revised  Edi- 
tion in  Pre|xiration. 

**  The  most  exhaustive  of  any  recent  book  in  Kngnsh  on  this  subject.  It  is  well  illus- 
trated, and  will  doubtless  remain  as  ihe  principal  monograph  on  the  subject  in  our  language 
for  some  years.  The  book  is  handsomely  illustrated  and  printed,  and  the  author  has  given  a 
notable  and  lasting  contribution  to  surgery." — Journal  of  the  American  Medical  Association, 
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SHAWS  NERVOUS  DISEASES  AND  INSANITY.     Third  Edition, 
Revised. 
Essentials  of   Nervous   Diseases  and    Insanity.     By  John   C. 

Shaw,  M.D.,  Clinical  Professor  of  Diseases  of  the  Mind  and  Nervous 
System,  Long  Island  College  Hospital  Medical  School ;  Consulting 
Neurologist  to  St.  Catherine's  HosjMtal  and  to  the  Long  Island  College 
Hospital.  Crown  octavo,  186  [mges;  48  original  illustrations.  Cloth, 
Ji.oo;  interleaved  for  notes,  ^1.25. 

[See  Sautuiers'  Question-Compends,  page  21.] 

"Clearly  ind  intelligenlly  wrillen." — Boiton  Medical  and  Surgiral  Journal. 
"There  is  a  mass  of  valuable  mnlcrial  crowded  into  Ibil  small  compass." — Amrntan 
MtiHce- Surgical  SuU/tin. 

STARRS  DIETS  FOR  INFANTS  AND  CHILDREN. 

Diets  for  Infants  and  Children  In  Health  and  in  Disease.     By 

Lovis  Stark,  H.D.,  Editor  of  "An  American  Text-Hook  of  the 
D'iseases  of  Children,"  230  blanks  (pockei-book  sizej,  perforated 
and  neatly  bound  in  flexible  morocco.     $1.35  net. 

The  first  series  of  blanks  are  prepared  for  Uie  firsi  seven  .monlhs  of  infant  life ;  each 
blank  indicates  the  ingredients,  but  nol  the  <)uantilies.  of  the  food,  the  laller  diiectioiu  being 
leR  for  the  physician.  After  the  seventh  month,  modiRcations  being  less  necessary,  the  die! 
lilts  are  printed  in  full.      Formula:  for  the  preparation  of  diluents  and  foods  are  appended. 

STELWAOON'S  DISEASESOF  THE  SKIN.  Fourth  Ed..  Revised. 
Essentials  of  Diseases  of  the  Skin.  By  Hkmbv  W.  Stelwacon, 
M.  D. ,  Clinical  Professor  of  Dermatology  in  the  Jefferson  Medical 
College,  Philadelphia;  Dermatologist  lo  the  Philadelphia  Hospital; 
Physician  to  the  Skin  De|)artnient  of  the  Howard  Hospital,  etc. 
Crown  octavo.  176  pages;  88  illustrations,  Clolb,  f i.oo  net ;  inter-  1 
leaved  for  notes,  fi.as  net. 

[See  SiiunJers'  Qiiestinn-Compemis,  page  21,] 

'■  The  best  sludfiil's  manual  on  skin  diwnses  w-  hnve  yet  seen."— fimw  a»J  Rigislt 

STENGEL'S  PATHOLOGY.      Second  Edition. 

A  Text-Book  of  Pathology.     By  Alfred  Stengel.  M.D.,  Professor  | 

of  Clinical  Medicine  in  the  University  of  Pennsylvania;   Physician  l(»  J 
the  Philadelphia  Hospital  ;  Physician  lo  the  Children's    Hospital,  etc. 
Handsome  octavo  voltime  of  848  pages,  with  nearly  400  illustrations,  ' 
many  of  them    in   colon,.     Cloth,  ^4.00   net;    Half  Morocco,  fj.oo  I 
net.  I 

STEVENS*  MATERIA    MEDICA    AND  THERAPEUTICS.     Second  ' 
Edition,  Revised. 
A  Manual  of   Materia   Medica   and  Therapeutics.      By  A. 

Stevens,  A.M.,   M.D.,  Lecturer  on  Tcrmiuuiogy  and    Instructor  in    j 
Physical  Diagnosis   in  the  University  of   Pennsylvania;    Professor  of 
Pathology  in  (he  Woman's  Medical  College  of  Pennsylvania.      Post-  j 
octavo,  445  pages.     Flexible  leather,  ^2.25. 
"The  author  has  failhtully  [iresented  modern  lhera|ieutics  in  a  comprehensive  woHc, 
■od,  while  intended  panieulatiy  for  ilie  use  of  students,  it  will  be  found  a  reliable  guide  and  1 
nifficiently  compreheosive  for  the  physician  in  practice." — UnrversUji  Midual  Afagatine.         I 
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5TEVENS'  PRACTICE  OF  MEDICINE.  Fifth  Edition.  Revised. 
A  Manual  of  the  Practice  of  Medicine.  By  A.  A.  Stevens,  A.  M., 
M.  I).,  Lecturer  on  Terminology  and  Instructor  in  Physical  Diagnosis 
in  the  University  of  Pennsylvania;  Professor  of  Pathology  in  the 
Woman's  Medical  College  of  Pennsylvania.  Specially  intended  for 
students  preparing  for  graduation  and  hospital  examinations.  Post- 
octavo,  519  pages;   illustrated,     flexible  leather,  J2.00  net. 

**  The  frequenc>'  with  which  new  editions  of  this  manual  are  demanded  bespeaks  its 
popularity.  It  is  an  excellent  condensation  of  the  essentials  of  medical  practice  for  the 
student,  and  may  be  found  also  an  excellent  reminder  for  the  busy  physician." — BuffaU 
Medical  Journal. 

STEWART'S  PHYSIOLOGY.     Third  Edition,  Revised. 

A  Manual  of  Physiology,  with  Practical  Exercises.  For 
Students  and  Practitioners.  By  G.  N.  Stewart,  M.A.,  M.D., 
D.Sc,  lately  Examiner  in  Physiology,  University  of  Aberdeen,  and 
of  the  New  Museums,  Cambridge  University ;  Professor  of  Physiology 
in  the  Western  Reserve  University,  Cleveland,  Ohio.  Octavo  volume 
of  848  pages;  300  illustrations  in  the  text,  and  5  colored  ])lates. 
Cloth,  is3.75  net. 

**  It  will  mske  its  way  by  sheer  force  of  merit,  and  amply  deserves  to  do  so.  It  is  one 
of  the  very  best  English  text-l)ooks  on  the  subject." — London  Lancet. 

**0f  the  many  text-books  of  physiology  published,  we  do  not  know  of  one  that  so 
nearly  comes  up  to  the  ideal  as  does  Prof.  Stewart's  volume." — British  Medical  Journal. 

STEWART  AND  LAWRANCE'S  MEDICAL  ELECTRICITY. 

Essentials  of  Medical  Electricity.  By  D.  D.  Stewart,  M.D., 
Demonstrator  of  Diseases  of  the  Nervous  System  and  Chief  of  the 
Neurological  Clinic  in  the  Jefferson  Medical  College;  and  E.  S. 
Lawrance,  M.D.,  Chief  of  the  Electrical  Clinic  and  Assistant  Demon- 
strator of  Diseases  of  the  Nervous  System  in  the  Jefferson  Medical 
College,  etc.  Crown  octavo,  158  pages;  65  illustrations.  Cloth, 
|i.oo  ;  interleaved  for  notes,  $1.25. 

[See  Saunders*  Question- Compends^  page  21.] 

•*  Throughout  the  whole  brief  space  at  their  command  the  authors  show  a  discriminating 
knowledge  of  their  subject." — Medical  News. 

STONEY'S  NURSING.     Second  Edition,  Revised. 

Practical  Points  in  Nursing.     For  Nurses  in  Private  Practice. 

By  Emily  A.  M.  Stoney,  Graduate  of  the  Training-School  for  Nurses, 
Lawrence,  Mass.;  late  Superintendent  of  the  Training-School  for 
Nurses,  Carney  Hospital,  South  Boston,  Mass.  456  pages,  illustrated 
with  73  engravings  in  the  text,  and  8  colored  and  half-tone  plates. 
Cloth,  Si. 75  net. 

**  Tliere  are  few  books  intended  for  non-professional  readers  which  can  be  so  cordially 
endorsed  by  a  medical  journal  as  can  this  one." — Therapeutic  Gazette. 

**  This  is  a  well-written,  eminently  i)ractical  volume,  which  covers  the  entire  range  of 
private  nursin^r  as  distinguished  from  hospital  nursing,  and  instructs  the  nurse  how  best  to 
meet  the  various  emergencies  which  may  arise,  and  how  to  prepare  everything  ordinarily 
needed  in  the  illness  of  her  patient.'* — American  Journal  of  Obstetrics  and  Diseases  of 
Women  and  Children. 

"  It  is  a  work  that  the  physician  can  place  in  the  hands  of  his  private  nurses  with  the 
assurance  of  benefit." — Ohio  Medical  Journal, 
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STONEY'S   MATERIA   MEDICA    FOR  NURSESL 

Materia  Medica  for  Nurses.    By  Emily  A.  M.  Stoney,  Graduate  of 

the  Training-School  for  Kutses,  Lawrence,  Mass.  ;  late  Superintendent 
of  iheTraining-School  for  Nurses,  Carney  Hospital,  South  Boston,  Mass. 
Handsome  octavo  volume  of  306  pages.     Cloth,  51.50  net. 

The  prcacDl  book  dilTeis  from  other  ^mitar  works  in  several  featDrei,  nil  uf  which  are 
intended  to  retider  it  more  piictical  and  genrmlly  userul.  The  cenerat  plan  n[  the  CDntenu 
follows  the  lines  laid  down  in  train ing-schooU  for  nui^ct,  hut  Ihe  book  conlainl  much  use- 
ful Duller  Dot  usually  incladed  in  works  of  this  character,  such  as  Poison-emergencies, 
Ready  Dose-li^l,  Weights  and  Measures,  etc.,  as  well  as  a  Glowary,  defitiing  all  the  letmi 
used  in  Matcrin  Medica.  and  descrihing  nl!  ihc  latest  drugs  and  remedies,  which  bave  been 
geoeraliy  neglecled  by  olhEr  books  of  the  kind. 

SUTTON  AND  GILES'  DISEASES  OF  WOMEN. 

Diseases  of  Women.     By  J.   Bland  Sutton,  F.R.C.S.,  Assistant 

Surgeon  to  Middlesex  Hospital,  and  Surgeon  to  Chelsea  Hospital, 
London;  and  Arthur  E.  Giles,  M.D.,  B.Sc.  Lond.,  F.R.C.S.  Edin., 
Assistant  Surgeon  to  Chelsea  Hospital,  London.  436  pages,  hand- 
somely illustrated.     Cloth,  Ji.s©  net. 

"  The  text  hns  been  carefully  prepared.      Nothing  eiietltial  ha»  been  otnilled,  and  hi    , 
teachings  are  those  recommended  by  the  leading  authoriliei  of  the  AKj."^Jmirn»l  tf  tkt 
Amiri^iiH  MiJic.il  Mso,iatioH. 

THOMAS'S  DIET  LIST.S.     Second  Edition.  Revised. 

Diet  Lists  and  Sick-Room  Dietary.  V>y  Jerome  B.  Thomas, 
M.D.,  Visiting  Physician  to  the  Home  for  Friendless  Women  and 
Children  and  to  the  Newsboys'  Home  ;  Assistant  Visiting  Physiclai 
to  the  Kings  County  Hospital,     Cloth,  (1 .50.     Send  for  sample  sheet. 

THORNTON'S  DOSE-BOOK  AND  PRESCRIPTION-WRITINO. 

Dose-Book  and  Manual  of    Prescription -Writing.      By   E.    Q. 

Thornto.-j,  M.U.,   Deraonslrator  of  Therapeutics,  Jefferson  Medical   ' 
College,  Philadelphia.     334  jiages,  illustrated.      Cloth,  , 

;  will  lake  ils  place  in  the  front  rank  of  works  of  ihii 

VAN  VALZAH  AND  NISBETS  DISEASES  OF  THE  STOMACH. 
Diseases  of  the  Stomach.     By  William  W.  Van  Valzah,  M.D., 

I'rofwsor  of  Genenl  Medicine  and  Diseases  of  the  Digestive  System 
and  tlie  Blood,  Niw  York  Polyclinic;  and  J,  Douglas  Nisbet,  M.D., 
Adjunct  Professor  of  General  Medicine  and  Diseases  of  the  Digestive  J 
System  and  the  Blood,  New  York  Polyclinic.     Octavo  volume  of  674   ' 
pages,  illustrated.      Cloth,  ^3.50  net. 

■■  Its  chief  claim  lies  in  ils  clearness  and  Rcncral  adaptability  It 
the  general  praclilioner  or  sluilent.  In  these  relilions  ii  i*.  prubabl, 
tpecial  works  on  diseaKs  of  [he  stomach." — CAiiage  Clmical  A'etiiew. 

VECKI'S  SEXUAL  IMPOTENCB 

The  Pathology  and  Treatment  of  Sexual  Impotenoe.    By  Vicnnt 
G.  Vecke,  M.D.     From  the  second  German  edition,  revised  and  en- 
larged.    Demi-octavo,  jgi  |i.im^s.      lloth,  J;.  00  net. 
The  snhiecl  of  impotence  hat  seldom  been  Irealed  in  ibis  country  in  the  tnily  scientific 
fpirit  Ihal  it  deserves.     Dr.  Vecki'i  work  has  long  been  f«»orably  known,  and  ihe  Germui 
book  has  received  the  highest  consideration.     This  edition  is  more  than  a  mere  translation, 
for,  althouyh  based  on  the  German  edition,  it  has  been  entirely  rewritten  in  English. 
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VIERORDT'S  MEDICAL  DIAGNOSIS.     Fourth  Edition,  Revised. 

Medical  Diagnosis.  By  Dr.  Oswald  Vierordt,  Professor  of  Medi- 
cine at  the  University  of  Heidelberg.  Translated,  with  additions, 
from  the  fifth  enlarged  German  edition,  with  the  author*s  permission, 
by  Francis  H.  Stuart,  A.  M.,  M.  D.  Handsome  royal  octavo  volume 
of  603  pages ;  194  fine  wood- cuts  in  text,  many  of  them  in  colors. 
Cloth,  ;?4.oo  net ;  Sheep  or  Half  Morocco,  $5.00  net. 

•*  Rarely  is  a  book  published  with  which  a  reviewer  can  find  so  little  fault  as  with  the 
volume  before  us.  Each  particular  item  in  the  consideration  of  an  organ  or  apparatus,  which 
b  necessary  to  determine  a  diagnosis  of  any  disease  of  that  organ,  is  mentioned ;  nothing 
seems  forgotten.  The  chapters  on  diseases  of  the  circulatory  and  digestive  apparatus  and 
nervous  system  are  especially  full  and  valuable.  The  reviewer  would  repeat  that  the  book  is 
one  of  the  best — probably  M/  des/ — which  has  fallen  into  his  hands." — University  Medical 
Magazine. 

WATSON'S  HANDBOOK  FOR  NURSES. 

A  Handbook  lor  Nurses.  By  J.  K.  Watson,  M.D.,  Edin.  Ameri- 
can Edition,  under  supervision  of  A.  A.  Stevens,  A.M.,  M.D.,  Lecturer 
on  Physical  Diagnosis,  University  of  Pennsylvania.  i2mo,  413  pages, 
73  illustrations.     Cloth,  J  1.50  net. 

WARREN'S  SURGICAL  PATHOLOGY.     Second  Edition. 

Surgical  Pathology  and  Therapeutics.  By  John  Collins  Warren, 
M.D.,  LL.D.,  Professor  of  Surgery,  Harvard  Medical  School.  Hand- 
some octavo,  832  pages  ;  136  relief  and  lithographic  illustrations,  t^t^  in 
colors ;  with  an  Appendix  on  Scientific  Aids  to  Surgical  Diagnosis,  and 
a  series  of  articles  on  Regional  Bacteriology.  Cloth,  $5.00  net;  Half 
Morocco,  $6.00  net. 

**  A  most  striking  and  very  excellent  feature  of  this  book  is  its  illustrations.  Without 
exception,  from  the  point  of  accuracy  and  artistic  merit,  they  are  the  best  ever  seen  in  a  work 
of  this  kind.  Many  of  those  representing  microscopic  pictures  are  so  perfect  in  their  coloring 
and  detail  as  almost  to  give  the  beholder  the  impression  that  he  is  looking  down  the  barrel 
of  a  microscope  at  a  well -mounted  section." — Annals  of  Surgery. 

WOLFF  ON  EXAMINATION  OF  URINE. 

Essentials  of  Examination  of  Urine.  By  Lawrence  Wolff,  M.D., 
Demonstrator  of  Chemistry,  Jefferson  Medical  College,  Philadelphia, 
etc.  Colored  (Vogel)  urine  scale  and  numerous  illustrations.  Crown 
octavo.     Cloth,  75  cents. 

[See  Saunders'  Question- Compends,  page  21.] 
«*  A  very  good  work  of  its  kind — very  well  suited  to  its  purpose." — Times  and  Register. 

WOLFF'S  MEDICAL  CHEMISTRY.     Fifth  Edition,  Revised. 

Essentials   of    Medical    Chemistry,  Or^^anic   and    Inorganic. 

Containing  also  Questions  on  Medical  Physics,  Chemical  Physiology, 
Analytical  Processes,  Urinalysis,  and  Toxicology.  By  Lawrence 
Wolff,  M.D.,  Demonstrator  of  Chemistry,  Jefferson  Medical  College, 
Philadelphia,  etc.  Crown  octavo,  222  pages.  Cloth,  $1.00  net;  inter- 
leaved for  notes,  I1.25  net. 

[See  Saunders*  Question- CompendSj  page  21.] 

**The  scope  of  this  work  is  certainly  equal  to  that  of  the  best  coarse  of  lectures  on 
Medical  Chemistry." — Pkarmtueutieal Era. 
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Jackson-Manual  t.f  IWasei  ..f  Kye,  . 
Jackson  and   Gteaion- Essentinii  of 

Diseatesof  the  Eye,  Nose,  ami  fhruat,  I 
Kyle— Diwaies  nf  die  Nose  niul  U'lironI,  I 

QENITO-URINARY. 

An  American  Test 'Book  uf  1^ 

Urinary  and  Skin 
Hyde  and  Montgomery — Syjiliilis  and 

Martin— Luciuiala  of  Mini 
bandaging,  and  Venereal  1 
Saundby — Renal  and  Urinary  Diaruea,  i^ 
Senn— tlciiito-Urinaty  'Hibcrciitoiii,  ,  2^ 
Vecki— Sexual  ImpoleDce, 

GYNECOLOQY. 

American  Text-Book  of  Gynecology, 
Cragln^ — tiaaeiitiuls  of  Gynecology,    ,    . 
Ganigues — Diwosei  of  Woineu, .    .    . 
Long— Syllabua  of  Gynecology,    .   ,   , 
PenTose^DiKasirs  of  Women.  .   .... 

Pryor— Peltic  Inflami 
Sutton  and  Giles^ 

MATERIA  MEDICA.PHARMACOU 

0(]V,  AND  THERAPEUTICS. 
Art  American  Text-Book  r.l  Applied 

Therajwulics j 

Butler— I'e XI- Book  of  Malerfa  Medica. 

ThempeutlcsandPhamacoloey,  -  .  ,  to 
Cenia— Notes  on  the  Newer  Remedies,  10 
Griffin- MateHnMed.«ndTh«ii|ieutici,  14 
Morris  — Etsenti all  of  MaCeria  M«dica 

and  Tlieiapeutics,  , 
Saunders'  Wket  Medical  Ponnulai;,   26 
Sayre—Essentiala  of  Pharmacy,         .   .    26 
Stevens— Essentials  of  Materia  Medica 

and  Tlicrapeutic] . 
Sioney— Materia  Medicafor  Nurses,  .   .   j 
Thornton- [>usc- Hook  and  Manual  of 
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6 
8 

9 

12 

15 

20 


NERVOUS  AND  MENTAL 

DISEASES,  ETC. 

Burr — Nervous  Diseases, 9 

Chapin — CompeDdium  of  Insanity,  .  .  lo 
Church  and   Peterson — Nervous  and 

Mental  Diseases, lo 

Shaw — Essentials  of  Nervous  Diseases 

and  Insanity, 28 

NURSING. 

An  American  Text -Book  of  Nursing,  31 

Oriffith— The  Care  of  the  Baby,    ...  14 

Hampton — Nursing, 14 

Hart — Diet  in  Sickness  and  in  Health,  15 

Mei^ — Feeding  in  Early  Infancy,    .   .  19 

Morten — Nurse's  Dictionary 20 

Stoney — Materia  Medica  for  Nurses,  .   .  30 

Stoney — Practical  Points  in  Nursing,  .  29 

OBSTETRICS. 

An  American  Text-Book  of  Obstetrics, 
Ashton — Essentials  of  Obstetrics,  .  .  . 
Boislini^re — Obstetric  Accidents,  .  .  . 
Dorland — Manual  of  Obstetrics,  .  .  . 
Hirst— Text-Book  of  Obstetrics,  .  .  . 
Norria — Syllabus  of  Obstetrics,  .... 

PATHOLOQY. 

An  American  Text-Book  of  Pathology,  7 
Mallory    and    Wright — Pathological 

Technique, 18 

Semple — Essentials  of   Pathology  and 

Morbid  Anatoiny, 27 

Senn — Pathology  and  Surgical  Treat- 
ment of  Tumors, 27 

Stengel— Text- l^ook  of  Pathology,   .    .    28 
Warren — Surgical  Pathology andThera- 
peutics, 31 

PHYSIOLOGY. 

An  American  Text -Book  of  Physi- 
ology  

Hare — Essentials  of  Physiology,  .  . 
Ra3rmond — Manual  of  Physiology,  . 
Stewart — Manual  of  Physiology,  .   . 

PRACTICE  OF  MEDICINE. 

An  American  Text -Book  of  the  The- 
ory and  Practice  of  Medicine,  ....      7 

An  American  Year-Book  of  Medicine 
and  Surgery, 8 

Anders — Text-Book  of  the  Practice  of 
Medicine, 3 

Lockwood — Manual  of  the  Practice  -of 
Medicine,    .    .        

Morris — Essentials  of  the   Practice  of 


7 

21 
29 


17 


Medicine, iq 

Stevens — Manual  of  the  Practice  of 
Medicine, 20 

SKIN  AND  VENEREAL. 

An  American  Text- Book  of  Genito- 
urinary and  Skin  Diseases, 5 

Hyde  and  Montgomery — Syphilis  and 
the  Venereal  Diseases, 15 


Martin — Essentials  of  Minor  Surgery, 
Bandaging,  and  Venereal  Diseases,    .    18 

Pringle— Pictorial  Atlas  of  Skin  Dis- 
eases and  Syphilitic  Affections,   ...   21 

Stelwagon— Essentials  of  Diseases  of 
the  Skin, 28 

SURGERY. 

An  American  Text- Book  of  Surgery,  7 
An  American  Year- Book  of  Medicine 

and  Surgery, 8 

Beck — Fractures, 9 

Beck — Manual  of  Surgical  Asepsis,  .  .  9 
DaCosta — Manual  of  Surgery,  ....12 
International  Text-Book  of  Soigeiy, .    1 5 

Keen— Operation  Blank, 17 

Keen — ^The  Surgical  Complications  and 

Sequeb  of  Typhoid  Fever, 17 

Macdonald — Surgical    Diagnosis    and 

Treatment,         18 

Martin — Essentials  of   Minor  Surgery, 

Bandaging,  and  Venereal  Diseases,    .    18 
Martin — Essentials  of  Surgery, ....    18 

Moore — Orthopedic  Surgery, 19 

Nancrede — Principles  of  Surgery,  .  .  20 
Pye — Bandaging  and  Surgical  Dressing,  21 
Scudder — Trearment  of  Fractures,  .  .  26 
Senn — Genito-Urinary  Tuberculosis,    .    27 

Senn— Syllabus  of  Surgery, 27 

Senn— Pathology  and  Surgical  Treat- 
ment of  Tumors 27 

Warren — Surgical  Pathology  and  Ther- 
apeutics,      31 

URINE  AND  URINARY  DISEASES. 

Saundby — Renal  and  Urinary  Diseases,  26 
Wolff— Essentials  of    Examination   of 
Urine, 31 


MISCELLANEOUS. 

Abbott — Hygiene  of  Transmissible  Dis- 
eases,   8 

Bastin — Laboratory   Exercises   in   Bot- 
any,           9 

Gould  and  Pyle — Anomalies  and  Curi- 
osities of  Medicine, 15 

Grafstrom — Massage, 14 

Keating — How  to   Examine    for  Lite 

Insurance, 16 

Rowland    and    Medley — Archives  of 

the  Roentgen  Ray, 2i 

Saunders'  Medical  Hand-Atlases.  .  2,  3,  4 
Saunders'  New  Series  of  Manuals,  24,  25 
Saunders*  Pocket  Medical  Formulary,  26 
Saunders'  Question-Compends,  .  .  22,  23 
Senn — Pathology  and  Surgical  Treat- 
ment of  Tumors, 27 

Stewart  and  Lawrance — Essentials  of 

Medical  Electricity, 29 

Thornton — Dose- Book  and  Manual  of 

Prescription-Writing, 30 

Van  Valzah  and  Nisbet— Diseases  of 
the  Stomach, 30 


Some  of  the  Books  in  Preparation  for 
Publication  during:  1900. 


AMERICAN  Text-Book  of  Pa- 
thology. 

Edited  by  Ludvig  Hektoen,  M.  D.,  Pro- 
fessor of  Pathology,  Rush  Medical  College, 
Chicago;  and  David  Riksman,  M.  D.,  De- 
monstrator of  Pathological  Histology,  Uni- 
versity of  Pennsylvania. 

AMERICAN  Text-Book  of  Legal 
Medicine  and  Toxicology. 

.,  Edited  by  Frkdkrick  Peterson,  M.D., 
Chief  of  Clinic,  Nervous  Department,  College 
of  Physicians  and  Surgeons.  New  York  City  ; 
and  Walter  S.  Haines,  M.  D.,  Professor  of 
Chemistry,  Pharmacy,  and  Toxicology,  Rush 
Medical  College,  Chicago. 

BdHM,  DA VI DOFF,  and  HU- 
BER — A  Text-Book  of  Human 
Histology. 

Including  Microscopic  Technic.  By 
Dr.  a.  a.  IkniM  and  Dr.  M.  von  Davidofk, 
of  the  Anatomical  Institute  of  Munich,  and 
G.  C.  IIuBER,M.D.,  Junior  Professor  of  Anat- 
omy and  HLstology,  University  of  Michigan, 
Ann  Arbor. 

EICHHORST  — A  Text-Book  of 
the  Practice  of  Medicine. 

By  Dr.  IIekm.v.n  Kkhiiorst,  Professor  of 
Special  Pathology  and  TiicLipcutics  and  Di- 
rector of  the  MtMlical  (Jliiiic,  University  of 
Zurich.  Traiislatt'd  and  editcti  by  Aihujsht.s 
A.  KsllNiR,  M.  D.,  Professor  of  Clinical  Medi- 
cine in  tlie  Phiiadclpliia  Polyclinii-. 

FRIEDRICH  —  Rhinology,  La- 
ryngolojcy*  and  Otology  in 
tlieir  Relations  to  General 
Medicine. 

By  Dr.  E.  P.  FrikDrich,  of  the  Univer- 
sity of  J^ij)sig.  Indited  l)y  H.  lIoLMRooK 
Ci-Riis,  M.  D.,  Consulting  Surg<'on  to  the 
New  York  Nose  and  Throat   iJospital. 

McFARLAND  — A  Text-Book  of 
Pathology. 

By  Joseph  McIari.and,  M.  D.,  Professor 
of  Pathology  and  Bacterii^Iogy,  Medico-Chi- 
rur^ical   College,   Philadelphia. 

OQDEN  —  Clinical  Examination 
of  the  Urine. 

By  J.  Berc;i:n  ()(,I)IN,  M.  I).,  As>,i>,tant  in 
Chemistry,  Harvard  Medical  School. 


PYLE  — A  Manual  of  Personal 
Hygiene. 

Edited  by  Walter  L.  Pyle,  M.  D.,  Assis- 
tant Surgeon  to  Wills'  Eye  Hospital,  Philada. 

SALINGER  AND  KALTEYER— 
Modern  Medicine. 

By  Julius  L.  Salinger,  M.  D.,  Demon- 
slrator  of  Clinical  Medicine,  Jefferson  Medi- 
cal College;  Chief  of  Medical  Clinic,  Jeffer- 
son College  Hospital ;  Attending  Physician  to 
Philadelphia  Hospital ;  and  F.  J.  Kalteyer, 
M.D.,  Assistant  Demonstrator  of  Clinical 
Medicine,  Jefferson  Medical  College;  Assis- 
tant Pathologist  to  Philadelphia  Hospital. 

SCUDDER  — The  Treatment  of 
Fractures. 

By  Charles  L.  Scudder,  M.  D.,  Assistant 
in  CHnical  and  Operative  Surgery,  Harvard 
University.     See  pa^e  26. 

SENN— Practical  Surgery. 

By  Nicholas  Senn,  M.  D.,  Ph.  D.,  LL.  D., 
Professor  of  the  Practice  of  Surgery  and  of 
Clinical  Surgery,  Rush  Medical  College,  Chi- 
cago. Octavo  volume  of  about  800  pages, 
profusely  illustrated. 

The  Pathology  and  Treatment 
of  Tumors. 

By  Nicholas  Senn,  M.  D.,  Ph.  D.,  LL.D., 
IVolessor  of  the  Practice  of  Surgery  and  of 
Clinical  Surgery,  Rush  Medical  College,  Chi- 
cago. A  New  and  Th(jroughly  Revised  Edi- 
tion in  jireparation. 

STENGEL  AND  WHITE— The 
Blood  in  its  Clinical  and  Patho- 
logical Relations. 

By  A  LI  RED  Stengel,  M.  D.,  Professor  of 
Clinical  Medicine,  University  of  I'ennsyl- 
vania;  and  C  Y.  White.  M.  D.,  Instructor  in 
Clinical  Medicine 'University  of  Pennsylvania* 

STEVENS  — The  Physical  Diag- 
nosis of  Diseases  of  the  Chest. 

By  A.  A.  Stevens,  A.  M.,  M.  D.,  Lecturer 
on  Terminology,  and  Instructor  in  Physical 
Diagnosis,  University  of  Pennsylvania. 

STONEY— Surgical  Technic  for 
Nurses. 

By  P'mii.y  A.  M.  Stoney,  late  Superin- 
tendent of  the  Training  Schools  for  Nurses, 
Carney  Hosj)ital,  South  Boston,  Mass. 
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